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To Better Results through a More 
Accurate Break-Even Formula 
by JULIUS WIENER 


CONVINCING TEST of the accuracy of a calculated break-even point would 

require the changing sales volume to move across the break-even point from 
a situation at loss to a situation at profit or vice-versa. Such a chance to test 
the break-even computation is seldom offered to the accountant; when a new 
business is organized, nobody's thought is directed towards the break-even point 
because all significant amounts and values must be estimated, when a company is 
going out of business, nobody is concerned with the break-even point. In addi- 
tion, the break-even computation is always based on a definite, well-defined set 
of conditions, other than sales volume, which, for the purpose of that specific 
computation, are assumed to remain unchanged. This can be realized only while 
a factory operates within a reasonably constant course of affairs. However, dur- 
ing a period of rapid changes, no significant conclusions could be expected from 
a break-even analysis and no reasonable accountant would try to apply it or to 
base a forecast upon it. In such situations, all one can do is to collect some per- 
tinent data and to try some estimates. Truly, the interest in the break-even point 
awakens and grows when a business is in the full swing of progress and when 
elements of uncertainty, always present, create and intensify the need and desire 
of management for control of future events. 

Despite continuously changing volume levels, a business at profit at the time 
when the break-even point is calculated usually retains at profit, while a busi- 
ness at loss, without some drastic change in a main condition other than vol- 
ume, seldom will improve enough to become profitable. So, the break-even 
point, calculated for a definite set of main conditions, remains unchecked. It 
probably explains the strange phenomenon that one grave error contained in the 
break-even formula has not been disclosed nor mentioned in accounting litera- 
ture. To define and prove this error, and suggest a new formula, is the purpose 
of this paper. 

There is almost no issue of accounting periodicals without one or more atti- 
cles about long-range planning and short-range budgeting. Likewise, these two 
closely related subjects appear on many accounting conferences. During the 
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N.A.A. Annual Conference held in New York, June 20-24, 1959, three excel- 
lent speakers treated the problems of forecasting. Apparently, no further proof 
is necessary to demonstrate modern business management’s concern and interest 
in planning and budgeting. (It is, perhaps, preferable to use the word “plan- 
ning” for long-range forecasts and the word “‘budgeting” when referring to 


short-range forecasts only.) 

There is an essential difference between planning and budgeting. Plan- 
ning, by its very nature and to a great degree, is a problem of economics, while 
budgeting is primarily an accounting problem. The break-even point of the 
present situation is of little meaning in a long-range plan. Conversely, the ac- 
curacy required of a short-range budget calls for the calculation based on such 
conditions and factors to which the break-even point formula is fully applicable. 
They are seldom constant or expressed by a single factor or ratio. A budget 
shows many costs as they have been classified and calculated for one or several 
volume levels by way of mathematical operations which must be based on a firm 
ground or point of orientation. The situation at the break-even point is the 
firm pillar upon which the branches of various cost classes are fastened. From 
here they are stretching out, in straight lines or in curves, to different volume 
levels. It is not the break-even point, itself, which may be defined as the sales 
amount at the break-even volume level, but the whole situation at a given level 
that is of uppermost importance. A sales amount is of little significance if it 
is not related to all elements which participate in the formation and creation of 


unit costs and profits. 


Identify Underlying Elements and Their Relationship— 
The First Problem 


In that stream of moving points, two distinct elements are of primary im- 
portance: 

1. The identification of the nature of each expense item and its func- 
tion in the formation of unit costs. 

2. The classification of all expense items into a few groups with like 
function. 

If this is done correctly, the following calculations of values and develop- 
ments of formulas may still contain some occasional inaccuracies, but if this 
expense classification is erroneous all will go wrong. The break-even computa- 
tion is a pure mathematical calculation based upon a precise formula: 
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where the meaning of the symbols is: 


F — Fixed costs. 

V = Variable costs of the present production. 

S = Sales value of the present production. 

E = Sales value of the production at the break-even volume level. 


No compromise is possible with a mathematical formula. In any formula a 
definite function is assigned to each figure and its place in the formula defines 
the particular function of that figure. In this respect, the requirements of a 
mathematical formula are definite and absolute. If a formula is to serve the 
purpose for which it has been developed, the function assigned to each figure 
in the formula must be identical with the function of the actual force in the 
physical world—in our case, the life of a factory. The movement from any actual 
situation to the break-even volume level is, when mathematically conceived, a 
case of the movement to a definite and well-defined limit. This limit, and the 
way of it, is defined by the following conditions: 

P-—»O The profit is approaching zero. 

=E The sales value of the present production is transformed into the 
sales value of the production at the break-even volume level. 

E-—» Sr The break-even point is related to the sales value of the present 
production by a definite factor of proportionality, r. 

V-—Vr Variable costs at the break-even point are related to the amount 
of variable costs contained in the present situation by the same 
factor of proportionality. 

Let us now prove the conventional formula through a proper development. 
The basic equation defining cost-profit-volume relationship in terms contained in 
the break-even formula is: 

S=V+F+4+P (1) 
and, in approaching the limit at the break-even situation, this equation is trans- 
formed into the following: 

; : Vr F Vr F 
Sr =Vr+-F+ Porl _— + — or 1 = + = 
(2) (3) (4) 
It proves ad oculos that variable costs function fully proportionate to volume in 
the formula. Whatever change the volume of a business may undergo, variable 
costs are and remain proportionate to volume. From equation (4) the formula 
for E follows automatically. It is, obviously, an extremely simplified formula 
as in it all costs are divided into just two expense classes. 


A Critique of the Conventional Cost Classification 


At this point, we are becoming critical of the formula. Is it true that, for 
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a reasonable and purposeful assessment of the effect of volume changes upon 
unit costs, all costs are to be divided into just two expense classes? Are all 
variable costs truly proportionate to volume? I intend to prove that this is an 
error, that the function of variable costs in the actual life of a factory is very 
different from its function in the formula and that, within the total amount of 
variable costs to be entered in the formula, truly two distinct classes of costs 
are contained. I intend to prove that these two classes of costs have no similar 
nature and no common function but, being two distinct classes of costs, func- 
tion in two different ways. 

In order to prove my premise let us first examine a very interesting and ex- 
citing problem of the accounting art, the classification of expenses. It is a 
generally accepted principle of cost accounting that direct material costs are 
variable and proportionate to volume. In the classification of costs, material 
costs are always and unquestionably included under the heading of variable ex- 
penses. There is no need for a special discussion of the place and the behavior 
of direct material costs in profit-volume analysis. The following discussion is, 
therefore, basically concerned only with the classification of labor, labor related 
costs and the manufacturing overhead. 

For the cost-volume and the profit-volume analyses the generally accepted 
separation of costs into variable and fixed has rendered adequate results. Yet, 
it is the opinion of this author that this classification cannot be considered sufh- 
ciently accurate and complete. Let us examine this classification. Why is an 
expense classified as variable? Why is another one classified as fixed? The 
best answer to these questions is given in the N.A.(C.)A. Research Report 
Series 16, 17 and 18, “The Analysis of Cost-Volume-Profit Relationships’, 
pp. 1 and 2: 

“Discussion of cost variability ordinarily assumes that the costs under 
consideration are totals for a period of time rather than product unit 
costs and this usage is followed here. A shift from the total cost point 
of view to the unit cost point of view obviously requires that the 
terms fixed and variable be reversed because a cost whose total amount 
does not change with output results in varying unit costs when aver- 
aged over different quantities of production. Conversely, a variable cost 
is variable only in total, for when expressed on a unit basis it is a fixed 
amount per unit.” 

Obviously, the true nature of variable expenses is defined by the fact that 
such expenses are proportionate to volume and vary in a direct linear propor- 
tion to changing volume levels. Therefore, the unit cost component produced 
by any variable cost is constant. In other words, the variability effect produces 
an invariable component of the full unit cost. Conversely, the nature of fixed 
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costs is defined by the fact that the unit cost component produced by any 
fixed expense is decreasing with increasing volumes, and vice versa. Thus, the 
fixed costs effect produces a variabie component of the full unit cost. 

Many expense items are not immediately identifiable as variable or fixed 
because many accounts contain and accumulate both a fixed and a variable ex- 
pense component. Such items are temporarily called semi-variable but “can, by 
appropriate methods of analysis, be separated into fixed and variable com- 
ponents” (Jbid., p. 8). This separation, of course, must be made before any 
cost-volume-profit analysis can be started. Thus, we end with just two expense 
classes. For the purpose of a break-even analysis there is no third class of ex- 


penses in accounting literature. 


Diversity within Variable Costs; Labor Related Costs 


If this generally accepted division of expenses into two classes is correct, all 
expenses must be either variable or fixed, or a mixture of variable and fixed 
components. But this is not so, as can be ascertained if the function of all ex- 
penses is critically identified. In modern industrial developments there has been 
a continuously increasing utilization of second and third shifts and of over- 
time operations. Thus today shifts and overtime premiums are present in prac- 
tically all payroll journals. It is self-evident that premiums on labor are neither 
fixed nor variable. They are not fixed, because they are paid on an hourly or 
piece-work basis. They are not variable, because all variability must be related to 
the total number of units made during the period to which the expense is ap- 
plied. Shift and overtime premiums are applied only to one part of the total 
number of units made. They are therefore not variable but disproportionate 
variable costs. 

We arrive thus at the concept of proportionate and disproportionate variable 
costs. Premiums on labor cannot and should not be merged with other variable 
costs which are proportionate to volume. Proportionate variable costs are those 
which remain proportionate through all production and only this real fact de- 
termines their nature and their function in the formation of both unit costs and 
the profit. Such costs must therefore remain proportionate to volume in all 
mathematical operations and computations. Premiums on labor have a clearly 
different effect and if they would be added to and merged with other variable 
costs such a merger would distort both the nature and the function of variable 
costs. 

In regard to the expense classification for cost-volume-profit analyses, it is 
an accepted principle that premiums on labor are a variable cost because they 
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by no means could be classified as fixed. As a rule they are added to variable 
manufacturing overhead costs but in some smaller businesses they are included 
in one cumulative amount together with direct labor costs. This classification 
of costs is incorrect because it violates the basic requirements of sound pro- 
cedures which demands the protection of the true nature and function of all 
costs and the preservation of these functions through all computations. If 
proportionate and disproportionate costs are merged in one cumulative total, 
their true nature is distorted and their function in later computations is un- 
predictable. 

Shift and overtime premiums are not the only expense items of this type. 
Related to these premiums are additional labor costs payable in the form of 
payroll taxes. These taxes are payable on the total of all taxable wages paid, 
premiums included. Thus, they are both proportionate and disproportionate; 
the portion payable on direct labor costs is proportionate to volume because the 
basis upon which it is computed is proportionate, while the portion which is 
related to premiums on labor is disproportionate in the same way as the premi- 
ums are. Total payroll taxes are usually classified as variable costs. That por- 
tion of these taxes based on direct labor costs is thus properly classified but 
charging to variable costs that portion which is based on premiums is erroneous. 

There are also other expenses based on labor which are contracted with labor 
unions or established by management policies, such as different types of insur- 
ance, cost of living adjustments, various types of incentive payments, volume 
bonuses, etc. The effect of these expenses is highly variable. In N.A.A. Re- 
search Series No. 32 they are called /abor related costs. We wish to use this 
name to indicate the whole group of these expenses but, because we classify 
them as proportionate or disproportionate variable costs, we must make a further 
distinction. The whole group of labor related costs is not a uniform group of 
expenses. There is still a big difference between a premium on labor and an in- 
centive or bonus payment. We must, therefore, split the group of labor related 
costs into two distinct categories or subgroups: 


1. Premiums on labor for shift and overtime work. 
2. Other labor related costs. 
To preserve the distinction between these two subgroups, I would like to call 
the latter category /abor expenses. 


Disproportionate Variable Costs — Function and Effect 


In the conventional break-even analysis, direct labor costs, premiums and 
other fringe benefits, other truly variable costs and all costs which are not fixed, 
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and therefore must be classified as variable, are merged into one cumulative 
total. In the conventional break-even computation it is immaterial whether, 
for example, shift and overtime premiums are recorded as labor or manufacturing 
overhead because, in either case, they are classified as variable costs. 

The consequence of this inadequate cost classification is a distortion in the 
formation of unit costs as they do and must vary with changing volume levels. 
Exhibit 1 shows the effect of disproportionate costs on the formation of unit 
costs. This illustration, intended to be simple, is restricted to a few elementary 
components of -unit costs which show how “variable” costs truly work in the 
life of the factory. It assumes a piece-work plan in which direct labor costs 
are $2.20 per unit. Variable costs shown in Column 7 are proportionate vari- 
able costs at $6.00 per unit. Fringe benefits in Column 6 are computed on the 
basis of 5 percent of all labor costs. Colume 9 reflects a changing unit cost even 
though no ‘fixed’ costs are applied. With that simple illustration, the ele- 
mentary fact is proved that ‘“‘variable’’ costs do not produce a constant unit 
cost as the conventional theory requires, if their proper function is protected and 
preserved during the course of applied mathematical operations. 

In the composition of Exhibit 1, there is a very delicate problem involved 
in the identification of the amounts of fringe benefits at changing volume levels 
and the definition of these amounts. Should this expense be defined by its 
dollar amount or by some ratio to a value firmly identified in regular account- 
ing procedures? We prefer defining it by a ratio. As to the total amount of 
labor related costs paid by the average American business, studies have been con- 
ducted by the United States Chamber of Commerce. The Chamber has found 
that the cumulative total of all labor related costs, including premiums on shift 
and overtime work, varies from less than 5 percent to more than 50 percent 
of the total payroll. Since the maximum overtime hours seldom exceed 20 per- 
cent of the cumulative hours of the three shifts, the total amount of overtime and 
shift premiums alone will hardly be more than 15 percent. If fringe benefits 
reach a maximum of more than 50 percent of all labor costs, we may assume that 
those fringe benefits other than premiums on direct labor costs may amount 
to 35 percent of direct labor costs. 

Observing the size of the effect of fringe benefits other than premiums on 
labor, it is hard for a reader to evaluate the study. Regardless of our evalua- 
tion, the facts stated in the study must always be present in our mind whenever 
fringe benefits enter into any of our calculations. In order to establish a simple 
but definite pattern for the identification of these costs, we are not following fully 
the procedure used by the U. S. Chamber of Commerce. The percentages re- 
ferred to by the Chamber of Commerce are cumulative for both categories of 


JULY, 1960 11 








L LIGIHX3 

















Zz 
— 
w 
ky 
| 
~ 
—- po) 
7LL£9°8 02 °S86 ‘6 00 °9€6 ‘9 02 °StI 00 *F06 ‘Z 08 °09€ 02 ‘EFS ‘2 9ST ‘T TeIOL a 
be 
. . . . . . xX 
OSTI8°6 ST°186 00 °009 St‘st 00°€9€ 00th 00°022 oot SUITZIBAO BFTUS z 
00S9F *6 69°29 00 °96€ 68 °OI 08 *LIz 09°22 2°Stl 99 euitzz9A0 ATreq 
OOTrS ‘8 90°LE9'S 00°096‘€ 98 °6L 02 °L6S ‘T 02 °StI 00°2SP ‘I 099 ayTys puoseg 
Te °8 O€ *2bL ‘2 00 °086‘T Of “9E 00°92L = 00°92L O£e dTys Is 4ty 
peseoisuy 
T¢°8 O€ *6F2Z 00 °O8T o£ *€ 00°99 = 00°99 o£ dTYs IS IIZ 
jO oseorouy 
Te “8 00 *€6F ‘2 00°008 ‘T 00 °€€ 00 °099 : 00°099 00€ sTys WIT 
6 8 L 9 S 4 € 4 T 
$ $ $ $ $ $ $ 
ziun 10d $}SOD ‘IPA $}s09 S}Iyoueq IOQeT swniwsig r0qeT saved 
1805 pue 10qe"7 aTqQeIIeA eBsutaz TeIOL herr ala | yO z9quiny 
22430 12430 





63805 eTqetazaea sO AqtTeuoctizj10deig 34} 83410381QC 





SJIzsoUsgG I9FutI T_T pue SuUINIWIIgG ®WIZLIFZAO pues FFJIYS JO WI29IFY FyL 











N 
~ 





EXHIBIT 1 
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labor related costs, premiums and labor expenses. For purposes of a more cor- 
rect analysis, each category of these costs has to be identified individually. The 
premiums for shift and overtime work are predetermined by law or by labor 
union contracts, while labor expenses can be computed by a ratio to total labor 
costs. 

In Exhibit 1 the premium for shift work is assumed to be 10 percent; over- 
time added to the first shift is 50 percent and that added to the second or third 
shift is 65 percent of direct labor costs. Fringe benefits other than premiums on 
direct labor are assumed to be 5 percent of total labor costs which, in light of 
the statistics previously mentioned, certainly is not too high. 


Resulting Error Inherent to Conventional B - E Analysis 


Assume now that a cost analyst has been requested to forecast unit cost de- 
velopments due to the effect of changing volume levels as defined in Exhibit 1, 
Column 2. In his assessment, based on the conventional break-even computa- 
tion, the portion of the full unit cost produced by these “variable” costs would 
have been constant because his computation does not allow for anything except 
two components of the full unit cost, one constant produced by all “‘variable’’ 
costs and one decreasing with increasing volumes produced by “‘fixed”’ costs. 
Thus, in conventional analyses, a decreasing unit cost is produced due to the 
isolated effect of increasing volumes but the decreasing line and its slope do not 
show the correct effect of either fixed or variable costs. In the illustration in 
Exhibit 1, the change in unit costs is 3.94 per cent. It can be shown that the 
error contained in forecasting profit developments, due to the mistaken cost 
classification, can and regularly does amount to a considerable multiple of that 
error which is inherent in forecasting unit costs on the basis of the conven- 
tional break-even analysis. : 

It can be proved with mathematical exactitude that definite mathematical 
laws, different from those established by the conventional break-even analysis, 
are inherent in the process of the formation of unit costs. Some of these laws 
are neglected by the conventional analysis. It is possible to identify those laws 
if a proper and sufficiently detailed analysis is applied. If all pertinent details 
are identified and all components of costs are stated, they can be assembled in 
an accounting model which will automatically supply sufficient data for a mul- 
titude of formulas. The more detailed the analysis, the more complicated are 
the laws and formulas. It is, therefore, a natural desire to reduce the amount 
of detail and the number of elements used in the analysis to a minimum com- 
patible with the desired result. Therefore, it is necessary (1) to identify, with 


JULY, 1960 13 











a maximum degree of certainty, the nature of each expense and its function in 
the formation of unit costs and (2) to group all expenses of a like function into 
a few groups. In such a procedure, there can be no doubt that it is necessary 
to collect into one common group all disproportionate variable expenses based 
on labor. 

A search for labor related costs in many businesses will soon reveal the fact 
that labor expenses are subject to an amazing variability as among companies. 
Despite this, it is possible, in each individual industry, to determine the cumu- 
lative amount of these expenses and, with a minimum of statistical data at 
hand, to identify them easily. After that, a definite ratio of the cumulative 


amount of these labor related costs becomes determinable. 


Disproportionate Variable Costs Constitute a Distinct Group 


As the behavior of disproportionate costs is so evidently different from that 
of both variable and fixed costs, these expenses obviously create an expense 
class by themselves. It is therefore necessary to identify and to treat them in 
the classification of costs as a third class—disproportionate variable costs. The 
mere existence of a third class of costs which functions in its own way, distinct 
from that of variable and fixed costs, requires us to search for and to develop 
in detail such rules and procedures for the cost-volume-profit analysis which will 
neither obscure nor destroy the particular effects of each class of costs upon the 
formation of unit costs and profit. It becomes necessary to develop a new 
formula for the break-even computation. Unfortunately, it is not possible to 
present, within the limits of an article, the full development of a new formula, 
but we do wish to give some indication of our approach to the development of 
such a formula. This development requires a long series of analyses which have 
to identify the behavior of many sources of costs as these are changing with 
changing volume levels. Since disproportionate costs are not constituted of one 
expense item but a whole class or group of costs, they cannot simply be entered 
into a formula and represented in it by one single figure. On their way into a 
formula they must go through a proper analysis in which all costs must be in- 
cluded. By introducing the third class of costs, as distinct from the conventional 
two classes, the application of the resulting new formula renders more accurate 
break-even points than those obtainable with the conventional formula. 

If all costs are identified on the basis of their participation in the formation 
of unit costs, they may be classified by eleven cost classes, each of which pro- 
duces a distinct component of the fu// unit cost. Their number may be reduced 
to three, defined previously in this article: proportionate variable, dispropor- 
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tionate variable and fixed. The analysis to be carried out must be both consistent 
with the accounting principles and mathematically correct. 

In order to comply with this double requirement, we have applied the tech- 
nique of an accounting model which is composed in a manner consistent with 
principles of sound cost classification and which provides the basis for absolutely 
correct and accurate mathematical computations. The accounting model is com- 
posed of six classes of costs from which, nearly automatically, is obtained a long 
series of discriminants, formulas and equations that forecast the trend in future 
unit cost and profit developments. Simultaneously, and automatically, such 
formulas follow from the accounting model indicating the exact values of unit 
costs and the profit as they would result due to the isolated effect of a definite 
single change. 

Nobody should be misled into assuming that actual future events can be fore- 
cast. This has never been and probably will never be possible, because it is 
inconceivable that all influences which cumulatively produce or cause future 
events can be defined or even listed. But, fortunately, the assessment of actual 
future events is not of paramount importance for management confronted with 
the need to make a certain, definite decision. The basis for a management de- 
cision is the isolated effect which the projected change would produce, assum- 
ing that other influences remain constant. 

As the third class of costs is related basically to and defined by premiums 
on labor for shift and overtime work, a distinction must be made between the 
costs of the first shift without overtime, on one hand, and the cost of all addi- 
tional work on the other hand, including regular second and third shift costs 
and overtime for all the three shifts. In order to protect the distinction between 
these two types of costs, we identify the isolated straight-time first shift as the 
regular work, while all other work, shift and/or overtime is called the additional 
work. 


Introducing the Type Sequence into Computations 


Here a further error is observed in the conventional analysis. The procedure 
for the summation of all costs has been developed without any thought directed 
towards the necessity of observing and protecting a precise distinction between 
the effect upon the formation of unit costs produced by the “‘regular” work 
and that produced by all the “additional” work. The conventional analysis 
computes the sum of all costs by a simple, straight time-sequence while the as- 
sessment of the effect of the third class in the course of the analysis calls for 
the computation of the sum of all costs by a type-sequence. 
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In the development of the procedure for the summation of all costs for the 
conventional analysis, evidently the assumption has been made that costs can 
be summed up as they are accumulated in the books of original entry, disre- 
garding those individual effects produced by different types of work. Unfor- 
tunately, such an assumption is nonmathematical and, therefore, erroneous. The 
time sequence inside the course of events during one period for which the 
analysis is made is irrelevant for the summation of the effects of costs. The 
effects themselves are the deciding factor for this summation. Consequently, 
costs must be compiled by these individual effects of different work-components. 
Since the amount of fixed costs is assumed to be constant for a given period, 
and certainly must be assumed as constant over the whole range of the growth 
of the volume during the period to which the analysis is applied, we are 
not concerned here with fixed costs. However, it is wrong to accumulate propor- 
tionate and disaproportionate variable costs in the following standard pattern: 
First day costs of the (regular + additional) work + Second day 
costs of the (regular +- additional) work +- ... = 22 days of costs 
of the (regular + additional) work 


This method of summation creates a merger of all variable costs into one 
cumulative tetal and thus confuses their different effects by merging them into 
one average effect. This distortion of individual influences of different types 
of costs places the growth of all variable costs, both proportionate and dis- 
proportionate ones, in a single linear effect directly proportionate to the growth 
of volume. The consequence of this error is the graphical presentation of all 
variable costs vy a single straight line. 

A more accurate approach would require the accumulation of all variable 
costs in a manner which will protect and preserve a precise assessment of the in- 
dividual effects of all the regular work costs as well as the individual effects of 
all the additional work costs. The pattern of this summation should be as 
follows: 


Regular work costs: on the first day +- on the second day 


+ ... == 22 daily regular work costs. 
Additional work Costs: on the first day + on the second day 
+ ...= 22 daily additional work costs. 


This summation produces two distinct totals of all variable costs which can- 
not be presented by a single linear effect proportionate to volume but which 
in the graphical presentation create two distinct cost lines. 

In order to avoid possible misinterpretation, it is to be realized that in the 
final stage of the analysis the two subtotals are added together, thus determin- 
ing the total which might be called “the combined work’. It is always pos- 
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sible and useful to identify both the additional and the combined work by a 
ratio to the regular one. This procedure assures a simplification of the formulas 
to be developed, without any over-simplification, because the resulting amounts 


are mathematically correct and accurate. 


Developing a New Break-Even Formula 


The development of the new break-even formula’is based on the simple 
rule mentioned previously, i.e., that the break-even point is related to the sales 
value of the present production by a definite factor of proportionality, which in 
the following formulas is identified by the letter 7. The symbols used, and some 


minor formulas, are listed as follows. 


THE SYMBOLS 


Proportionate variable costs other than direct labor of the first shift a 


Direct labor costs of the first shift b 
Variable costs of the first shift v 
Fixed costs ¢ 
All costs of the first shift d 
All costs of the combined work D 
Number of units produced in the first shift m 


Number of units over the combined work M 
Sales value of the production of the first shift S 
Sales value of the production of the combined work 5. 
Volume rate = percent rate of the additional work to the regular work 1 
Volume operator = Proportionality factor i 
Average premium percent rate t 
Premium operator k 
Fringe benefits percent rate f 
Fringe benefits operator g 
The indicator e 
THE MINOR FORMULAS 
v=a+tb t= 14+ 1% g=1+ f% d=v+e k=1+#% 
D=d + ar% +. bgr% + bgt%r% = d+ (at bgk)r% e=a+ bgk 
D=d+ ur% + bgt%rY% = d + (v + bgt%)rG% e=v + bgt% 
D=d+er% =—=D-+ efi— 1) Se = Sa 


In the following formulas, let us develop the factor of proportionality or the 
volume operator at the break-even point at which the total costs equal the sales 
value of the production and, also, determine it in a form comparable with the 
conventional formula to the maximum degree. 
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Computation of the D=d+e(i—1) Si=d+e(i—1) 





volume operator: S. — Si rae d—e 
~ S—e 

Transformation of d=v-4+e d—e=c— bgt% 

the operator: e=v+ bgt% _ bgt% 
eee ne 

Computation of the ; c —- bgt% a oe bgt% 
new break-even formula: E= Si = = 7 in A ek ey 
cy 


This is our proposed new break-even formula. 


Through elementary transformations of the operator, i, four different forms 
of the break-even formula may be obtained, all four rendering identical numeri- 
cal values. The above formula has been chosen for a special reason. This 
formula has been developed for a ‘combined work”’ situation and readers may 
ask the question: What would happen if there were no additional work and 
therefore no combined work? Although few factories work today with regular 
work only, i.e., a first shift without any overtime, the case represents a theoretical 
possibility and deserves examination. If there is no additional work there is no 
volume rate and r = 0 while the operator becomes: 7 = 1. Simultaneously there 
also are no premiums and ¢ = 0, while the premium operator becomes: & = 1. 
The situation thus requires us to enter the following substitutions into the 
formulas for the indicator e and for the break-even point E: 


r=0 i= 1 &=0 k=1 
After these substitutions, these two important formulas become: 


c 
e¢= ¢ E= 
1—v 


S 


and so, in this basic case, the new break-even formula has been transformed into 
the old conventional formula. 

The author has made numerous calculations, comparing the use of the con- 
ventional formula with his new formula, assuming varying sets of conditions to 
be existent. The results are electrifying. The differences developed by the test 
examples are truly of significant material importance and perhaps, even more 
significant, these differences are not always in the same relative direction. The 
proof presented herein that certain cost elements do not react in the manner 
required by the conventional formula certainly indicates that the proposed new 
formula is worthy of further consideration. 
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Machine-Hour Rates in a Folding Box Company 
by F. N. ANDERTON and D. W. BOYLAN 


ies PROSPERITY AND GROWTH of the average folding box company depends 

on proper cost information. Selling prices can then be soundly based and 
aimed to meet competition with full knowledge of the actual profit margin. We 
have found that the most realistic costing system for a company with a variable 
product mix or variable volume, or both, is machine-hour rate costing. 

What are machine-hour rates? A machine-hour rate represents the money 
that a company spends to operate a machine or work center for one hour. This 
rate includes all production expenses, both direct and indirect. The machine- 
hour rate is solely a conversion cost. Conversion includes all the costs, fixed 
and variable, of manufacturing raw materials into finished products, i.e., all 
manufacturing expenditures, except those for materials. Costs go on every 
minute the cornpany is in existence; the more time devoted to an order through 
a press, the more it costs for labor and the more it costs to have the machine 
available. 


The Dete:mination and Allocation of Variable Costs 


Variable costs vary directly with machine hours, days operated or units 
produced. In theory, these costs start and stop as the machines start and stop, 
and to this degree are controllable. Actually, many costs are both fixed and 
variable. The following costs are considered as variable: labor—direct and 
indirect, payroll taxes and insurance on labor, other costs relative to labor, 
repairs and maintenance, factory supplies, power, heat, light and water, and 
general factory cost. 

It is recognized that some companies may group these costs differently. For 
instance, if general factory cost in a company is comprised principally of salaries 
of plant supervision and engineers, then it may be desired to classify this cost as 
fixed. Regardless of whether a cost is variable or fixed, we are concerned in its 
allocation to a machine-hour rate. Let us take a look at the steps necessary to 
compute the variable portion of the machine-hour rates. These steps are basically 
as follows: 





F. N. ANDERTON, Birmingham Chapter (Memphis, 1953), since 1955 has been Secretary- 
Treasurer of the Birmingham Paper Company, Birmingham, Alabama. 


D. W. BOYLAN, Akron Chapter, 1951, has been Controller of the Packaging Corporation 
of America, Evanston, Illinois, since 1950. 
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1. Collect certain basic statistical data. 

Prepare budget of variable costs for year. 

Allocate variable costs to machine or cost center. 

4. Determine normal operating hours for each machine center or 


nN 


cost center. 
5. Divide total variable costs allocated to each machine center to 
determine the variab'e cost per machine hour. 


Statistical Data; Variable Cost Budget 


As an aid to preparing the budget and as a basis for allocating costs to 
machines, it is essential to collect and catalog certain statistical data, such as 
equipment (number, type, size and value of each machine), labor crews, labor 
rates, space requirements, horsepower of motors, gas and water consumption, 
operating hours of each machine for past two or three years and sales analysis 
for two or three prior years. This information tells us what equipment and 
personnel are to be used, as well as certain physical characteristics of the fore- 
going items, which bear a relationship to the costs they tend to incur. These 
characteristics give us the basis for allocation of some of our costs. Statistics 
relative to hours and sales are most helpful in developing the budgeted hours 
as these matters are discussed with production and sales personnel who have a 
responsibility for the forecast and budget. 

Although the budget is prepared by the accounting staff, responsibility rests 
with production supervision to analyze each item of cost and to participate in the 
establishment of the budget. Approval of the plant manager is necessary before 
final approval by company management is given. We should follow through 
by questioning plant supervisors on past abnormalities. We should also keep in 
mind that certain expenses (repairs or overhaul) do not recur each year, that 
wage increases not anticipated call for a revision of the budget and machine 


hour rates, etc 


Allocation to Cost Centers; Normal Operating Hours 


All cost which can be identified specifically with a given machine or cost 
center is first allocated on a direct basis; those applicable to several like machines 
or even several machine centers are allocated on an indirect basis. All machine 
centers must, in the end, bear all costs—both direct and indirect. However, it is 
important that each bear its appropriate share 

Labor allocation can usually best be accomplished by preparing a standard 
manning table to include the following 
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No. of Job Budgeted Normal Normal 
Crew Classification Hourly Rate Hours Weekly Payroll 





Direct labor for each cost center should be listed first, followed by direct 
and indirect costs of each general cost center. Indirect labor that can only be 
charged to the department as a whole is allocated to each of the respective cost 
centers on a basis such as its direct labor costs or its total costs allocated up 
to this point. Other variable costs can be allocated on the following basis: 


EXPENSE BASIS 
Payroll taxes and insurance Labor 
Repairs and maintenance Equipment valuation or direct costs 
Factory supplies Equipment valuation 
Power Horsepower hours 
Light and water Floor space 
General factory expense All other costs 


Exhibit 1 illustrates the mechanics of allocating power costs to the respective 
cost centers, using the basis of horsepower hours. The machines are li. 2d accord- 
ing to general cost centers. Horsepower ratings, as well as budgeted hours, are 
determined for each center. The extension of these two figures gives us horse- 
power hours. By dividing the budgeted amount for power ($10,168) by the 
total horsepower hours (683,406), the cost of $.014877 for each horsepower 
hour is computed. Then, by simple multiplication of the horsepower-hours of 
each cost center by the horsepower-hour cost, we determine the power cost 
allocated to each cost center. 

Just as with costs, the machine hours also must be budgeted, that is, it must 
be determined how many hours we plan to operate the machines in each cost 
center during the year. Operating time, in addition to running time, includes 
“make-ready” or setup time. Past experience is important, but this does not 
mean to imply that next year's hours should be equal to the actual hours operated 
last year. Budgeted hours should represent the forecast of hours by machines 
to produce the quantity and product mix of boxes expected to be produced 
during the coming year. Although it is ideal to have a balance of equipment 
Operating at an optimum level, we know this is practically impossible. 

For determination of normal operating hours, Exhibit 2 is illustrative. The 
example is based on a one-shift, 40-hour week, taking into consideration six 
paid holidays and two weeks vacation shut-down. Total hours in 52 weeks is 
2080, less 80 hours vacation and 48 hours paid holidays, leaves 1952 possible 
productive hours. Experience teaches that, due to delays and breakdowns, the 
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Allocation of Power Cost Distributed on Basis of Total H. P. Hours 
Total 
Cost Center Horse- Annual H. P. 
No. Name Power Hours Hours Power 
l Die making 5 1,854 9,270 > 137.92 
2 Composition 5 1,854 9,270 137.92 
3 Seybold knife 10 1,659 16,590 246. 83 
Printing 
10 General 5 1,952 7, 760 145.21 
ll Small 1 col. cyl. press 10 1,659 16, 590 246.83 
12 Large 1 col. cyl. press (4) 30 1,757 52,710 784.20 
13 Large 2 col. cyl. press (4) 60 1, 757 105, 420 1, 568. 40 
Total printing 105 184, 480 $ 2, 744. 64 
Cutting & greasing 
21 Platen C. & C (4) 15 1, 562 23, 430 $ 348. 60 
22 Medium cyl. C. & C. ‘press 15 1,659 24, 885 370.25 
23 Large cyl. C. & C. press (4) 40 1,659 66, 360 987. 33 
Total cutting & greasing 70 114,675 $ 1,706.18 
Gluing 
3] Small straight line gluer 20 1, 464 29, 280 $ 435. 64 
2 Large straight line gluer (4) 60 1,659 99, 540 1,480.99 
33 Right angle gluer 25 1,659 41,475 617.08 
34 Cello window gluer 15 1, 464 21,690 322.71 
Total gluing 120 191,985 $ 2,856. 42 
40 Packing and wrap (not at gluer) 1 1,952 1,952 $ 39.04 
80 Maintenance 20 1,952 39, 040 580.85 
20 General factory 59.5 1,952 116, 144 1, 728.20 
Total factory 395.5 683, 406 $10, 168.00 
(. 014877) 
EXHIBIT ! 


maximum is seldom attained. Also, some machines of a more specialized 
nature may not be needed on a full-time basis. From the maximum possible 
hours we determine 95 percent efficiency, 90 percent, and so on, down to 75 
percent, which is 1464 hours. From this table we arrived at the budgeted hours 
for each cost center, displayed in Exhibit 1. 


Determining and Using Machine-Hour Rate 


After the budgeted variable costs have been allocated and the operating hours 
determined for each cost center, the variable machine-hour rate is obtained by 
dividing the expenses by the hours. For analysis and control purposes, it is often 
desifable to develop a machine-hour rate for labor and other variable costs 
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Computation of Possible Productive Hours (1 Shift ) 





Possible productive hours based: on: 





_ 40 
52 


Hour week 


Week period 








2 Week vacation shutdown 
6 Paid holidays 
50 Hours for 52 Weeks 2080 hours 
Less - 2 week vacation 
shutdown 80 hours 
Less - 6 paid holidays 48 hours 
128 hours 
Possible productive hours 1952 hours 
95% Efficiency 1854 hours 
90% Efficiency 1757 hours 
85% Efficiency 1659 hours 
80% Efficiency 1562 hours 
75% Efficiency 1464 hours 











EXHIBIT 2 


separately. Unlake fixed costs, if the variable costs have been accurately budgeted 
and allocated for a one-shift operation, they will represent the expected cost 
per machine hour for a two-shift operation. It must be remembered that variable 
costs vary with the hours worked or units produced. However, they do not 
provide for overtime pay, shift differentials and other conditions which may 
exist in connection with higher operating hours. 

The development of machine-hour rates compels a company to budget costs. 
The budgeted costs can be compared with the actual and the reasons for large 
differences analyzed. The differences, calculated by subtracting the actual from 
the budgeted cost for the actual hours of operation, cost variance, are often 
caused by pay rates or man hours per machine different from those anticipated. 

If standards of performance have been developed, production can be 
expressed in standard hours. These, multiplied by the hourly rate, are then com- 
pared to actual hours times the hourly rate. The resulting difference is an 
efficiency variance. This variance is important because it expresses all costs in 
terms of a common denominator, production. With a breakdown of costs into 
labor, variable and fixed costs, an efficiency variance for each factor can be 
developed. 

Here are some other things a company can do with this machine-hour-rate 
system: 
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1. Make next year’s projections with a far higher degree of accuracy. 

2. Decide whether it will be profitable to replace an old machine 
with a new one. 

3. Decide whether to dispose of a production center entirely. 

4. Establish marginal pricing policies for tight market situations— 
policies based on known cost floors. 


The Determination and Allocation of Fixed Costs 
Fixed costs do not vary in direct proportion with the number of machine 
hours or days operated, or with the number of units produced. The following 
are usually considered as fixed costs: salaries of supervisors and office employees, 
payroll taxes and insurance on such salaries, building costs, depreciation, prop- 
erty taxes, rentals, dues and subscriptions, retirement pay, and selling and 
administrative costs. 
The computation of the fixed costs per machine hour is made as follows: 
. Prepare budget of fixed costs for the year. 
2. Allocate budgeted fixed costs to machine centers. 
Determine normal operating hours for each machine center for 
the year. 
4. Divide total fixed costs allocated by normal operating hours estab- 
lished for the machine center. 


Budgeting and Allocating Fixed Costs 

Properly prepared, the fixed costs budget serves as the basis for control 
reporting pointing up to management the variations from the approved plan of 
operations. To serve this purpose, budgeted costs are separated by department 
managers or by responsibility for costs. For comparison purposes, the budgets, 
when presented to management for approval, show each item budgeted, past 
year's actual expenses, and an explanation of the reasons for any substantial 
increase in amounts budgeted over prior year’s actual costs. 

After the fixed costs budgets have been established for all departments, the 
next step is the allocation of all budgeted fixed costs to machine centers: (1) 
for the items which can be charged directly to the machine center and (2) for 
the items that apply to two or more, or to all machine centers. 

The mechanics to be followed in distributing fixed costs to machine centers 
can best be illustrated by an example. Exhibit 3 shows the distribution of all 
fixed costs budgeted for a year to the printing press machine centers. For 
simplicity, the exhibit shows only the distribution to the machine centers in the 
printing department. The distribution to cutting, stripping and gluing machines 
could be added by extending the exhibit. Note that the total to be distributed 
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Distribution of Manufacturing Fixed Coste 
Small Large Large 
enera i i 2--Col Total yenera 
Total Printing Presses-4 Presse e-4 Presses-4 Printing Maintenance Factory 
Supervis $ 50,544 $i i, 656 $11,856 
Payroll taxes & insurance 1, 476 369 369 
Wor * 64 52 152 
Bu rs ts 356 24 $ $ 250 $ a9 9U6 
Depreciat 129 3 600 600 46,0 
neurance 678 ¢ 660 560 4, 
[Taxes 4 6 740 i130 026 
a $ 41 $s 6 $4, 2) $19.47 $29, 609 $e i $ $ 
AL 
en t 1.98 664 t 4,659 10,3 161 a7) 
Allovat 14 6,112 
$237, 641 $¢ 3 $27, 468 $42, 380 $76, 264 


is $237,640 and that the machine centers in the printing department, to which 
must be allocated their fair share, are two small one-color presses, four large 
one-color presses and four large two-color presses. 

In the example, three groups of costs, depreciation, insurance and property 
taxes, are allocated directly to the machines. The depreciation amount comes 
from the property ledger or depreciation costs schedule. The two small one- 
color presses cost $36,000 and are being depreciated over a useful life of ten 
years; the depreciation for the year is thus $3,600. Insurance premium costs 
for fire and extended coverage are computed by multiplying the value at which 
the machines are insured by the premium rate. In a similar manner property 
taxes are computed by multiplying the tax valuation of the presses by the tax 
rate. Property taxes and insurance premium costs could be allocated by 
developing the percentage of total property tax and insurance costs to total cost 
of all property and applying this to the cost of property in each cost center. 

The next item in the example to be allocated is building costs. Total fixed 
building costs, consisting of depreciation, taxes and insurance on the land and 
building, and other fixed building costs, are budgeted at $31,336. This total 
is prorated to departments and machines on the basis of the percentage of floor 
space occupied by each department and machine to total floor space occupied by 
all departments and machines. The two small one-color presses occupy 380 sq. 
ft. of floor space out of a total of 120,000 sq. ft. occupied by all departments and 
machines. The 380 sq. ft. is .32 percent of the total and this portion of the 
total fixed building costs of $31,336 is the $99 shown in the exhibit. 

The next step is the allocation of fixed costs which have to be distributed 
to all departments and machine centers. There are numerous possible distribu- 
tion bases: maintenance fixed costs, for example, can be distributed on the 
basis of maintenance hourly labor hours, hourly wages or total repair labor 
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and repair material charged to cost centers, on the value of equipment being 
serviced by the maintenance department, etc. In a similar manner, general 
factory fixed costs can be allocated in a variety of ways; at times, it is con- 
venient to distribute total general factory costs on the basis of total variable 
and fixed costs budgeted for each department before allocating general factory 
fixed costs. Personnel department costs, segregated in a separate cost center, 
can be distributed on the basis of total wages budgeted to each cost center. 
Time-study department costs, also segregated in a separate cost center, can 
be distributed on the basis of time to be spent in each productive department 
by time-study men or on the basis of hourly wages budgeted for each productive 
department. 

After maintenance and general factory departments’ fixed costs have been 
allocated to the other cost centers, the final step is the allocation of the general 
costs of each department to the individual machine centers within the depart- 
ment. Exhibit 3 shows general printing department fixed costs for supervision 
and other expenses, including a proration of maintenance and general factory 
fixed costs of $14,602. This amount must be assigned to the small one-color, 
large one-color and large two-color machines. Here again, no set rule for allocat- 
ing such expenses is cited. The wages of the foremen can be prorated on the 
number of hourly workers assigned to each machine center, direct labor charged 
to each machine center, total variable and fixed costs budgeted to each machine 
center, etc. Here, as in the case of allocating maintenance and general factory fixed 
expenses, the use of total costs allocated to machine centers up to this point can 
provide a sound basis. 

Administrative and selling expenses can be included in hourly machine 
rates, or an allowance for such expenses can be added when estimating costs 
of orders and inquiries. It can be argued that, in actual practice, selling and 
administrative expenses tend to follow total sales dollars and should, therefore, 
be applied to total cost. If salesmen are paid a commission on dollar sales, 
there is merit to applying selling to total cost, including materials. We have 
omitted selling and administrative expenses from the machine rates in our 
example; however, this omission does not mean that we are advocating this 
treatment as being best or proper. 

At this point, all fixed expenses budgeted have been allocated to productive 
machines and cost centers. Only two steps remain in determining the fixed costs 
portion of machine-hour rates, the determination of normal operating hours 
‘for each machine center for the year and, finally, the division of the budgeted 
fixed costs assigned to each machine center by the normal operating hours estab- 

ished for the machine center. 


N.A.A. BULLETIN 








Normal Operating Hours; Development of Machine-Hour Rates 


It was previously shown that, for any machine, the variable costs portion 
of machine-hour rates can be determined by computing the variable costs for an 
eight-hour shift and then dividing by the number of hours which the machine 
will be operating during an eight-hour shift. Since variable costs vary directly 
with hours operated, the variable machine-hour rate so obtained will be substan- 
tially correct for a five-day one-shift operation, a five-day two-shift operation, a 
four-day operation, etc. 

This is not true in the case of fixed costs. The greater the number of hours 
operated, the lower the fixed cost per hour operated. Since the managements 
of most companies want to make a fair return on the stockholders’ investment 
when working a normal, five-day week, in our examples we have determined 
operating hours based on working a five-day week less vacation and holiday 
time off. We could use actual operating hours experienced during the prior 
three or six month period in computing machine-hour rates. In such cases, 
however, if the past period selected was a period of abnormally high activity, 
such as six-day operations, an abnormally low machine-hour rate will be 
developed. Such a low rate, if used in estimating costs or inquiries received, 
could result in the sales department being furnished with below normal costs, 
which would result in lower selling prices. The reverse would be true if hours 
operated in the prior period were abnormally low, such as a four-day week opera- 
tion. A comparison of the machine hour rates for printing presses determined 
for five-day week operations with those determined for six-day and for four-day 
week operations is shown below: 


5-Day 6-Day 4-Day 
Week Week Week 
Small one-color presses $10.57 $10.27 $11.00 
Large one-color presses 11.42 10.72 12.47 
Large two-color presses » 15.04 13.98 16.53 


While the difference between the tates based on spreading fixed costs over a 
five-uay week operation and the rates based on spreading them over a six-day 
week operation may not, at a glance, seem to be material, the effect on total costs 
estimated on orders received for a year will be substantial. In our example fixed 
costs are budgeted at $237,640. If this amount is spread over a six-day a week 
operation while the volume of sales is equivalent to a five-day a week operation, 
fixed costs will be under-absorbed by one-sixth of the $237,640, or about 
$40,000. If sales managers are setting prices by applying a standard mark-up to 
estimated costs, the use of abnormally high operating hours will result in the 
lowering of selling prices. 
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Development of Machine-Hour Rates 
Small Large Large 
1-Color (2) 1-Color (4) 2-Color (4) Total 
Variable $29, 024. 80 $47, 897.00 $57, 448. 65 $641,295.16 
Fixed ___ 6, 036. 00 27, 868. 00 42, 380.00 237, 641.00 
Total $35, 060. 80 $75, 765. 00 $99, 828. 65 $878, 936.16 
Possible production 
hours 3, 904 7, 808 7,808 
Percent activity 85 85 85 
Activity hours 3,318 6, 636 6, 636 
Machine-hour rate 
Variable $ 8.75 $ 7.22 $ 8.56 
Fixed __1«. 82 4.20 6.39 
Total $ 10.57 $ 11.42 $ 15.04 
EXHIBIT 4 


Exhibit 4 shows the fixed rates per machine hour determined by dividing 
the budgeted fixed costs allocated to each machine and cost center by normal 
operating hours. 

Machine-hour rates should be reviewed and revised whenever equipment, 
methods, labor or other costs change enough so that the rates are no longer 
representative of current costs. It is generally advisable to revise rates when 
general labor increases are granted, new machines installed, new operating 
methods initiated or néw budgets established. 


Uses of Fixed Costs Budgets and Machine-Hour Rates 


The fixed costs budgets prepared for use in developing the machine-hour 
rates serve not only as a basis for the report on variations from the plan of 
operations; the fixed costs budget and the machine-hour rates can be also used 
in the determination of variances due to deviations from standard hours allowed. 
This variance is often called a volume variance and indicates the amount of 
fixed costs which was over- or under-absorbed due to operating more or less 
hours than the number of hours used in determining the fixed costs per machine 
hour. Such a calculation for the large one-color printing presses is shown 


below: 


Actual machine hours operated 7,200 
Standard hours operated 6,900 
Percent efficiency 97 
Budgeted hours 6,636 
Standard hours operated over budget 264 
Fixed costs over-absorbed 264 x $4.20 $1,190 
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Standard hours operated are obtained by dividing the total number of units 
produced by the standard units per hour used in estimating. For example, if the 
production per hour for printing used on an estimate is 1,200 impressions per 
hour, and impressions produced on the order were 24,000, standard hours 
would be 20. The standard hours so computed for all orders produced during 
a day, week or month are the standard hours operated for the period. 

In assigning responsibility for variances from budgets or plans, the volume 
variance is the responsibility of the sales department. If the sales department 
fails to sell a sufficient volume to maintain a five-day a week operation, the 
volume variance will show in dollars the loss due to failure to meet the sales 
budget. 

Another use of hourly machine rates is in estimating the cost of orders and 
inquiries. To estimate properly, the machine-hour rates should be developed 
from experience and/or budgeted costs and efficiencies. 

The machine-hour rates and the budgets used in calculating the rates can 
be applied to developing a pricing formula for use in computing on each order 
or inquiry the price which should be quoted to obtain the percentage of return 
on investment desired by management. The following is an example of such a 


formula: 
Net sales $3,000,000 
Net worth $1,200,000 
Budgeted manufacturing expense 868,330 
Budgeted selling & administrative expenses 410,540 
Total budgeted costs $1,278,870 
Profit before taxes (desired) 31% of net worth $ 372,000 


Mark-up to be applied to estimated costs on orders 
and inquiries to obtain suggested selling price 


($372,000 — $1,278,870) 29.0% 
Profit after income taxes $ 184,060 
% of net sales 6.1% 


In the example, net worth or stockholders’ equity is used as the basis for 
calculating the amount of profit desired. If we used today’s replacement cost 
of assets, the percent of return on investment set as a goal may differ from the 
percent used when the stockholders’ equity is used as the base for determining 
the desired profit goal. 

The calculation for each order or inquiry of the price which will return 
to the company a fair return on its investment has many uses. Some are: 

1. By computing the percentage of actual amounts billed, to the 
billings which would have been made had the items been sold at 
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the return-on-investment price for each customer, product or item, 
a report can be prepared to show how each customer, product or 
item ranks in order of profitability. 

2. A report can be prepared for management on orders accepted 
comparing for each order the actual selling price with the return- 
on-investment price. 

3. Salesmen’s and sales managers’ compensation can include a factor 
for attainment of return-on-investment prices on sales which they 
have made and priced. 

Having determined the fixed costs budgets and machine-hour rates, both 
can be used to: (1) control departmental fixed expenses, (2) determine profits 
lost due to insufficient volume to support normal operations, (3) estimate costs 
for setting sales prices, (4) cost completed orders and (5) develop a pricing 


formula. 
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An Approach to Cost Estimating by Formulas 
by KEITH E. MARVIN 


~~ ESTIMATING is an established tradition, perhaps even older than double- 
entry accounting. There exists a profession of cost estimating, a fact which 
may have been obscured by the lack of a specific professional society or associa- 
tion. Cost estimators have entered their profession mainly through the channel 
of long hard experience and a sort of apprenticeship during which they gradually 
proved their ability to combine sound judgment with the necessary technical 
knowledge gained through experience. Most cost estimators are accountants by 
training if not by formal education, although this is not universally so. Formula 
cost estimating requires the integration of this cost estimating profession and 
mathematics. As such, it requires, to some extent at least, the merging of two 
traditions which have developed almost independently of one another. 
Formula cost estimating is the determination of costs of components, products 
or processes by the solution of mathematical expressions. These expressions 
represent the numerical relationship between cost and various characteristics 
of the component, product or process. The characteristics used in cost formulas 
may vary all the way from specific dimensions to performance specifications 
which define only the desired function. Which characteristics are used, depends 
upon the situation, i.e., knowledge available at the time and accuracy expected 
in the cost estimate. 
It should first be understood that formula cost estimating is not basically 
a new method of estimating costs. Experienced cost estimators have always 
been able to estimate the costs of proposed products before detailed specifica- 
tions and planning were available. These estimates have generally been based 
on key relationships between costs and characteristics of products familiar to 
the estimator. Quite often, these key relationships havé not been formally 
recorded and, even if they were, a person not having the judgment of the 
experienced estimator would have had difficulty in making estimates from them. 
Formula cost estimating requires formal recording and weighing of the 
important relationship between cost and product characteristics and also requiries 
that these be stated numerically. Successful formula estimating programs im- 
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plemented to date in the General Electric Company have indicated that experi- 
ence with the product is very helpful, if not absolutely essential, in determin- 
ing the best formulas. Most of the cost accountants have this experience them- 
selves but it has been beneficial also to work closely with engineering and manu- 
facturing people. The experienced estimator has not been made ‘“‘obsolete”’ by 
the formalizing of his work into mathematical relationships. The difference is 
that his job becomes one of maintaining up-to-date formulas which are continu- 
ously adjusted to rapidly changing product designs and operations of the busi- 
ness. Electronic or mechanical solution of formulas greatly increases the ex- 
perienced estimator’s productivity. Many estimates can be made quickly, at the 
same time relieving the estimator from routine work and allowing him to de- 
vote his experience to increased refinement of formulas. 


The Need and Capability for Formula Cost Estimating 


There is an increasing need for obtaining a greater number of cost estimates 
in less time due to increased frequency of design changes, competition, fast ex- 
pansion, etc. 

A high rate of design change has been typical of the post World War II era, 
especially in the businesses producing defense products, which have had to de- 
sign and produce items at relatively low volumes in the shortest possible time 
while designs were constantly changing. Frequently a product is practically built 
as it is designed. There is little opportunity to develop precise material and 
labor specifications. Increasing frequency of design changes has placed a grow- 
ing strain on the capability and economy of traditional cost estimating methods. 

Increasing capability to make advancements in product design has acceler- 
ated the rate of design change even in established commercial product busi- 
nesses, increasing the demand for more prompt cost estimates. Electronic com- 
puters, which are largely responsible for design acceleration, can greatly in- 
crease capability and productivity of cost estimating systems. Provided reason- 
ably accurate numerical relationships can be found to exist between costs and 
product characteristics (Ibs., length, horsepower, etc.), there is no practical limit 
to the number of cost estimates which can be developed using electronic com- 
putations to solve the resulting formulas. Once formulas are available, cost esti- 
mates which formerly required several man-hours of preparation can be com- 
puted in minutes or even in a few seconds on the most advanced computers. 

In view of increasing competition in most market areas, including competi- 
tion from foreign manufacturers, customers have placed a high degree of im- 
portance on advanced design. Assuming relatively similar manufacturing effi- 
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ciency, coping with this competition has depended heavily upon designing a 
product which would meet specifications at the lowest planned cost, particularly 
in cost of materials. 

There are indications also that needed experience and judgment in the case 
of new product lines or newly-established businesses can be gained more rapidly 
by the use of more formal methods of cost analysis. More refined segregations 
of cost data which are continuously developing will make formal methods of 
analysis more effective. Both improved data segregations and techniques for 
analysis depend heavily on the relative economy and speed of computers. Worth- 
while formulas and formula estimates can be developed using nothing more 
than a desk calculator. Although this potential should not be overlooked, there 
is little doubt that electronics will play a large part in many successful formula 


estimating systems. 


Statistical Analysis of Cost Data Can Help 


The earlier applications of electronic data processing to financial data have 
generally tended to increase the segregations of this data until it is literally pos- 
sible to become lost in a mass of detailed tabulations. It will continue to become 
more and more difficult for the cost estimator to determine and to weigh prop- 
erly all of the causes which are reflected in this mass of data. Even in the past, 
many cost estimators have been forced by limited time and means to rely on 
a few major cost relationships. More data has made the gap wider between 
available and applied cost facts. 

The basic objective of analysis for cost estimating purposes is to find rela- 
tionships between cost and other variables, values of which will be known at 
the time an estimate is needed. Techniques of mathematical statistics can be of 
help in determining these relationships. However, the basic objective can be 
obscured and can appear mysterious and frightening, due to the complex nature 
of mathematical techniques available for such analysis. It is important that the 
objective be clearly outlined and kept firmly in mind. 


A Step by Step Method Is Needed to Find Useful Relationships 


In general, formulas which are developed to estimate costs of one product 
cannot be used on another product, any more than labor operation planning for 
one product can be used to detail the labor cost of another product. Each busi- 
ness considering the use of formula cost estimating must do exploratory work 
in its Own operations to find the relationships and to develop the formulas 
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which are best for its needs. Cost estimating formulas cannot always be made 
flexible enough to anticipate all possible special situations. The portion of busi- 
ness which can be economically estimated by formula must be decided. This 
decision will not be final but will for temporary periods determine the degree 
of refinement needed in the formulas. 

The problem is on which relationships to rely and how to compute numeri- 
cal values which will state mathematically what these relationships are. It is 
necessary, particularly for the less experienced estimator, to use a methodical 
approach to find the best relationships. The following steps are generally neces- 
sary, at least with the present state of the art: 

Listing expected relationships. This step need not include the numerical 
value of relationships between cost and other variables. If the proper relation- 
ships are listed, the numerical values needed to complete the formula will be 
obtained automatically at a later step in the process. This is the step at which 
previous cost estimating experience, resulting in sound judgment and intuition, 
can be most rewarding. Not only the judgment of the cost estimator but the 
judgment of experienced people in other functions may be brought to bear at 
this point on the problem of listing the important relationships. For example: 

a. Coil assembly labor is related te number of turns per coil. 

b. Armature assembly labor is related to number of coils and inside 
diameter of punchings. 

c. Number of turns per coil increases as voltage (a customer specifi- 
cation) increases. 

These relationships are listed as examples of the thought process at this 
stage. The third relationship listed might be represented by an engineering 
design formula, or by an approximation of a design formula which would be 
good enough for the r¢quirements of cost estimating. Alternative relationships 
for the same portion of cost can be listed at this step. Later steps in the process 
will determine which of these relationships is best. Unless the best relation- 
ship is suspected, later analytical techniques are not likely to uncover it. 

Obtaining data. Collection of data is a necessary and often costly step in the 
process of statistical analysis. Good judgment in the first step may avoid the 
collection of useless data. Data must be obtained not only from cost accounting 
files but also from the files of the engineering and manufacturing functions. 
An important fact, which will not be overlooked by an experienced estimator, 
is that cost data may be less pure than values of product characteristics. Costs 
will generally contain some variation due to extraneous influences which have 
nothing to do with the product. The worst of these influences, e.g. time-based 


cost levels, can be eliminated but some such variation will probably always 
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remain. Good judgment with respect to these influences can help to determine 
the degree of formula refinement which will be significant 

Costs and the values of the variables which are expected to relate to costs 
must be obtained for a number of cases. These cases should include a substan- 
tial portion of the range over which each variable changes from one case to 
another. Later evaluation will then determine formula relationships which are 
valid for all possible cases. There may not be enough experience to cover the 
possible range of each variable, particularly for a new product or product line. 
In such instances the cost estimator should determine product characteristics 
for other probable cases on which there is no actual manufacturing experience. 
Engineering design or manufacturing time relationships may be of help here. 
The estimator may then, by traditional methods, develop estimated costs for 
these cases. Such costs can then be included in statistical cost relationships 
with the costs which have been experienced. 

Plotting of data to find the best of the expected relationships. Plotting of 
data on various types of co-ordinate paper is a quick and nontechnical way of 
visually selecting the best of the expected relationships which are needed in 
order to write cost estimating formulas. It is at this step in the process that 
statistical analysis begins to depart from experienced judgment and to rely more 
heavily on fairly mechanical analytical techniques. The technique of plotting 
is not particularly difficult and can be learned by nearly anyone, regardless of 
previous training. 

Plotting of data has long been common in financial analysis. It may be the 
last step needed in some cases. Costs may be estimated from a line drawn 
through plotted costs. However, it is often desired to use either a desk calcula- 
tor or some form of computer to estimate costs. If so, the lines which repre- 
sent costs for different values of the base variables must be converted to numeri- 
cal relationships or formulas. 

Developing formulas for selected relationships. The mathematical techniques 
which must be used in order to advance from plotted points to a numerical re- 
lationship range from quite simple to extremely complex. The complexity of 
the technique depends on (a) the shape of the line which appears to fit the 
plotted points best and (b) the number of variables which need to be con- 
sidered simultaneously in order to account completely for significant variations 
in the cost. The mathematical job of converting data to a numerical formula 
relationship need not always be done by the cost estimator. Once he has se- 
lected—through the use of judgment, plotting and other means at his disposal 
—a set of data which he wishes to relate, he may call on the services of special- 
ists in statistical analysis. 
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There are highly developed techniques for converting plotted (or tabulated) 
data into a numerical formula relationship. Since these techniques are derived 
from advanced mathematics such as calculus, they will not soon be understood 
by all individuals who will make successful use of cost estimating formulas. 
What is probably most important about such techniques can be appreciated by 
anyone. They will determine the most accurate numerical representation 
(formula) possible for the relationships on which the cost estimator decides to 
rely. If he has selected good relationships, the resulting formula will determine 
good cost estimates. If he has selected poor relationships, poor cost estimates 
will result. In general, the technique of determining numerical values for a 
selected relationship neither increases nor detracts from the quality with which 
the job of determining useful relationships has been performed. This limita- 
tion, however, may diminish as numerical techniques and capabilities of com- 
puters advance. It appears conceivable that it may some day be possible and‘ 
economical for a computer to select from a large number of possible relation- 
ships those which can best represent the available files of data describing cost 


and other product characteristics. 


Judgment Cannot Be Discarded after Formulas Are Available 


Many of the available numerical techniques have included in them some as- 
sumptions which result in a statement of the probability (or risk) of making 
error of any given size by using the resulting formula. It is frequently not 
known how well the assumptions fit the actual causes of cost variation reflected 
in an actual set of data. 

A precise mathematical statement of probability depends on two things: (1) 
that numerical deviation of individual cases from the formula be the result of 
chance and (2) the proportion of a large number of cases which would exceed 
any particular deviation from the formula must be known. It is often true that 
some of the variation of cost with respect to a given base, is not the result of 
chance. For example, there are frequently known step variations in cost which 
can be represented accurately only by discontinuous mathematical expressions. 
Frequently, these steps may not be significant enough to warrant more detailed 
formulas but deviations from a less refined formula which these steps cause is 
not due to chance. The second requirement requires what is usually called a 
“frequency distribution’, or “probability distribution’. This frequency distribu- 
tion is not accurately known unless data for a large number of cases is avail- 
able. 


Common techniques for determining probability assume a “normal” frequency 
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distribution, often referred to as the normal curve. Cost relationships are too 
complex to make the assumption that a normal distribution will closely fit all 
the variations which exist. The validity of this assumption is doubtful if data 
for only a small number of cases is available. It is dangerous to make such an 
assumption if (as is probably common) accuracy of each estimate is critical to 
successful business operations. 

Until a considerable amount of work has been done to develop and use 
mathematical cost relationships, it seems wise not to rely very heavily on mathe- 
matical statements of probability. The judgment of a good cost estimator will 
tell him how frequently and by how large an amount he is likely to miss the 
cost when using a particular relationship. This, in effect, is a statement of prob- 
ability, although he may not think of it as such. The cost estimator may have 
considerably different feelings about the probability of making error with two 
different relationships, which might be very similar mathematically, because 
he will take into consideration many things other than the normal curve (or 
any other distribution curve). The reliability of his judgment about risk may be 
nearly independent of the number of cases in his analysis. Data must be ana- 
lyzed from a fairly large number of separate cases, preferably 30 or more in 
order to attempt a valid mathematical analysis of risk probability. This point 
is important, because excessive premature use of such probability statements might 
tend to confuse those who wish to base decisions on formulas, and to discredit 
the value of such formulas. There is enough potential benefit from the speed 
and frequency with which estimates can be computed by formula to warrant their 


use even though risk cannot be exactly determined. 


Hypothetical Illustration of the Approach 


The step-by-step approach described can be illustrated quite realistically with 
a simplified hypothetical example. The primary differences between the fol- 
lowing example and many actual cases is in specific product variables involved 
and in volume of data. 

A relationship often exists between weight and cost (this represents the neces- 
sary assumption), and data is assumed to be available. The relationship can be 
quickly checked by plotting the cost of the eight models on a base representing 
weight in pounds (Exhibit 1). The plotted points are numbered in an assumed 
order of manufacture. Costs related to a physical variable will generally be 
forced out of time sequence. This illustrates why it is generally difficult to see 
such relationships in data which is listed in time sequence. 


As expected, there is some relationship of cost to weight alone, but it is ap- 
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Plotting of Cost/ Weight Relationships 
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EXHIBIT 1 


parently not very precise. No line could be fitted through these points with 
much accuracy. Inconclusive results will often appear in the first stages of a 
statistical analysis. This can be very discouraging even though it should be ex- 
pected. A great deal of original thoug! and persistence may be necessary to 
determine good cost relationships for some products. Relationships which work 
well for some products may not work at all for others. 

In our example, it is assumed that the cost estimator is also aware that costs 
tend to increase as space becomes restricted. A variable indicating degree of 


space restriction would be weight per unit of space occupied. Both total cost 


























Data on Space/weight Relstions:.ip 
Order of Space Cost per Pounds per 
manufacture Cost Weight occupied cubic foot cubic foot 
(lbs.) (cu. ft.) 

1 $ 625 75 2.50 $250 ~ 3x0 

2 1 075 100 6.70 160 15 

3 800 23 11.45 70 20 

4 800 100 2.85 280 35 

5 700 75 1.86 378 LO 

6 7 125 6.25 120 20 

7 960 180 12.00 80 15 

6 960 150 62CO 160 25 

EXHIBIT 2 
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and weight can be divided by the space occupied in cubic feet to determine the 
cost and the weight of one cubic foot of each model (Exhibit 2). Total cost 
would not be expected to relate directly to this new variable since total space 
occupied varies widely. The mathematical analyst should be of help to the es- 
timator in checking that relationships are stated in consistent dimensions. This 
is an important part of the transition from intuitive feelings to mathematical 








expressions. 
Plotting of Space/ Weight Relationship 
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EXHIBIT 3 


Again the step of plotting indicates that a better relationship has been found 
involving six of the models (Exhibit 3). Model 2 and Model 3 do not appear to 
fit the relationship as closely. Isolation of unusual cases will often appear at 
the point of plotting data. Two things should be done when this happens. First, 
the data should be carefully checked. This will sometimes reveal flaws in basic 
data. The resulting benefits may be both data system improvement and im- 
provement in the cost relationships. Second, if the data is correct, further in- 
vestigation will generally reveal some reason why such models are not typical 


of this class of products. 
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It might now be concluded that models very similar to the six models could 
be estimated quite accurately from a line fitted through these plotted points. 
Such estimates would require only a knowledge of expected weight and space re- 
quirements. The estimates could be made with confidence only within the range 
of experience from about 15 to 40 pounds per cubic foot. 

If needed, the last step in the process would be writing a numerical formula 
to represent the cost relationship. A cost formula for a straight-line relation- 
ship must always have the following parts: 

Cost = a + bx 

Symbol a = a constant numerical amount representing the point where the 

line starts from a base value of zero. 

Symbol 4 = an amount (variable rate) by which the line rises when the base 

variable increases by one unit. 

Symbol x = the numerical value of the product variable represented by the 

base scale on the chart. 

Straight-line formulas may be computed in either of two ways. If the esti- 
mator wishes to rely on a line fitted visually to the plotted points, the formula 
may be computed very easily by analytical means. A visually fitted line may 
actually be superior in some cases if the estimator wishes to give different intui- 
tive weighting to various data points. If equal weight or an equally proportionate 
weight with respect to some variable is to be given to all points, the method of 
least squares may be used to determine either straight or various curved-line 


formulas. 


Illustration of Least Squares Method 


The method of least squares is not difficult to apply to straight-line examples. 
Understanding of this straight-line example may be of help to the non-mathe- 
matician in appreciating the application of the principle to curved and multiple 
variable relationships. The principle of all these is the same in that the com- 
puted formula represents a line from which the sum of squared deviations of all 
data points is minimized. Only one line of a given form can meet this require- 
ment for a particular set of data and that line is determined by the technique. 
Eliminating Points 2 and 3 of the example (Exhibit 3), the least squares tech- 
nique can be illustrated with the six remaining points. These can be closely 
fitted with a straight line. Data required is as follows: 


Example 
1. The sum of all six values of the base variable—x 165 
2. The sum of all six values of the cost variable—, 1 268 
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Example 


3. The sum of squared values of the base variable—x? 4975 
4. The sum of products of each base value and cost value—xy 40 020 
5. The number of data points— 6 


Two equations developed in theories of mathematical statistics are available. 
They include these five known or computed values along with the unknown sym- 
bols a and 4 which are needed to write the straight-line cost formula. These 
equations are: 

y= na+ xb xy = xa + xb 

Elementary algebra is sufficient to solve this pair of equations to determine the 
desired values: . 

a = -112.38 6 = 11.7714 

The cost estimating formula, which was first stated in terms of symbols a and 
b, can now be completed: 

Cost per cubic foot (dollars) = 11.7714 multiplied by (Ibs. /cu.ft.)—$112.38 

It is usually a good idea in computing such formulas to carry out numerical 
values to more decimal places than will be desired in the answers computed 
from the formula. This avoids any unnecessary numerical error which might 
result if the factors themselves were rounded off before writing the formula. 





The Types of Straight-Line Formulas 
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When a is negative, formula is valid only for values of the cost base 
greater than its value where the line crosses the cost base scale. 
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An estimator will know the degree of implied accuracy which would be reason- 
able in the final cost estimate. 

In this case, the value of the symbol a turned out to be a negative value. 
This, of course, cannot mean that there can be a negative dollar. It does mean 
that there is an area where this formula would not have meaning. Great care 
must be used if the line or the formula is used outside the range of experience. 
An illustration may help to explain the matter of negative formula factors. Ex- 
hibit 4 shows the three possible types of straight-line formulas which may be 
encountered in statistical cost analysis, a negative value for the symbol a and 
a positive value for the symbol 4, as in our illustration, and the two other pos- 
sible kinds of straight line, shown with the positive and negative values which 


would be characteristic of each type of line. 


Provide for Formula Revision 


The above process, if carefully carried out, results in transferring the judg- 
ment and ingenuity of an experienced cost estimator to a computer. But this 
cost estimating capability also enables engineers to make economical design deci- 
sions at a faster rate, the result of which is a rapid obsolescence of the formulas. 
It is important that derivation of formulas be carefully documented. The effect 
of significant methods or design changes can then be anticipated and adjust- 
ments can be made as fast as estimated or actual cost data is available. The need 
for timely revision may have an important bearing on the kind of formulas 


which are appropriate for a business. 


Make a Beginning 


Many may have waited on the sidelines either in fear that cost formulas would 
be useless to business or in the hope that someone else would do the develop- 
ment. The fact is that cost formulas can be highly advantageous in making im- 
portant decisions. The analytical method exists as an approach to the problem. 


The rest is up to each business. 
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Using the Break-Even Chart 
in Product-Line Decisions 
by JOHN L. ECKHOLDT 


ly THIS PAPER we will first consider how management can successfully rein- 

force executive decision-making through the use of the break-even chart. The 
chart will be applied to three situations—the addition of a new product, an un- 
expected increase in unit variable costs due to changes in the production mix, 
and a sales forecast dropping short of the expected amount. The second goal of 
this paper is to show whether management can rely on the information presented 


by break-even charts. 


Production Mix; Choice between Two Alternatives 


For illustrative purposes, we assume a company manufactures glass cups for 
drinking purposes, and at present has 10 percent of the total glass cup market. 
The total market for drinking cups is composed of 80 percent for glass drink- 
ing cups and 20 percent for plastic drinking cups. Since the company does 
not participate in the plastic drinking cup market, its total market represents 
1214 percent (10/80*100) of the glass drinking cup market and zero per- 
centage of the plastic drinking cup market. Through market surveys, the com- 
pany knows that within two years, if it does not increase its production to in- 
clude plastic drinking cups, its total market share will decrease to 9 percent. 
This will represent 11.2 percent (9/80*100) of the glass cup market and zero 
percentage of the plastic cup market. However, if it decides to produce plastic 
cups, its total market share will increase to 12 percent. The alternatives are 
graphically presented in Exhibit 1. 

The next step is to weigh the alternative cost of either expanding or not ex- 
panding, and the break-even point corresponding to each decision. The first 
alternative to be analyzed is the decision not to increase production facilities to 
include plastic drinking cups. In this case, the slope of the sales curve (Ex- 
hibit 1) represents 9 percent of total industry sales. To counter the decline, 
it is assumed that within two years the company will have increased its adver- 
tising and product appeal, thereby raising the percentage of total industry sales 
to 10 percent. Expenses two years hence are estimated as follows: 
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Processing Division of the Shell Oil Company. He holds B.B.A. and M.B.A. degrees in 
Business Administration, the former from Loyola University, New Orleans, the latter from 
Tulane University. 
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Total Variable Fixed 
Cost of sales: 








Labor 1,168,000 1,168,000 
Material 5,056,000 5,056,000 
Overhead 2,484,000 1,490,000 994,000 
8,708,000 7,714,000 994,000 
General expenses: 
Selling 1,184,000 829,000 355,000 
Administrative 380,000 38,000 342,000 
1,564,000 867,000 697,000 
Total expenses 10,272,000 8,581,000 1,691,000 


Since it is assumed that sales for glass drinking cups will be $120,000,000, 
the company’s share of 10 percent will amount to $12,000,000. Therefore, net 
profit two years hence will be $1,728,000. It is now necessary to calculate the 
amount of sales needed to break-even. Variable expenses per hundred dollars of 


net sales are as follows: 





Labor 9.73 
Material 42.21 
Overhead 12.41 
Selling expenses 6.91 
Administrative expenses 32 
Total variable cost per $100 of net sales 71.58 


Profit per $100 variable cost is $28.42 ($100.00 —- $71.58). 
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To calculate the break-even point, total fixed cost is divided by the profit 
per $100 of variable costs. The break-even point is $5,950,000. Its graphic 
presentation is shown in Exhibit 2. 

The second alternative facing the company is expansion into the plastic drink- 
ing cup market. As in the first alternative, the market percentage will be raised 
by one percent in consideration of increased advertising and product appeal. 
In the case of variable expenses, because of the more favorable production mix 
and the increased efficiency of newer machines, it is assumed the variable ex- 
penses are reduced by 7 percent. Two years hence expenses are estimated as 
shown on Exhibit 3. 


























Estimate of Expenses 
Variable expenses 
per 
Total Variable Fixed _$100 net sales * 
Cost of Sales: 
Labor $ 1,086, 000 $1, 086, 000 $ 5.56 
Material 4,702,000 4,702,000 24.11 
Overhead _ 3, 580,000 _1, 386, 000 $2, 194, 000 4 7. i 
$ 9, 368, 000 $7, 174, 000 $2, 194, 000 $36. 78 
General Expenses 
Selling $ 1,526,000 $ 771,000 $ 755,000 $ 3.95 
Administrative 777, 000 35, 000 __742, 000 — 
$ 2, 303,000 $ 806,000 $1, 497, 000 $ 4.14 
Total Expenses $11,671,000 $7, 980, 000 $3, 691, O00** $40. 92 
Profit per $100 variable costs $59. 0€ 
** Increased cost of new equipment 
* Sales, $19,500,000 (13% of $150, 000, 000) 
EXHIBIT 3 
The break-even point on the second alternate decision is (F.E. ~ P.V.) 


$6,247,000, the net profit $7,829,000 ($19,500,000 sales —- $11,671,000 cost). 
The graphic presentation is shown in Exhibit 4. 

The company now has a basis for deciding between alternative decisions, 
i.e., of expanding or not expanding into the plastic drinking cup market, and its 
executives have the opportunity of mathematically weighing the increased cost 
of capital expenditures and the raising of the break-even point against the in- 
creased profit and the lowering of variable cost by a decision to expand. 


The Effects of Fluctuations in Sales Mix and Volume 


The management of the company has now decided to expand its activities to 
include the production of plastic drinking cups. The period under analysis is 
two years after the decision to expand. It is generally admitted that forecasts, 
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due to unforeseeable situations, will have to be revised from period to period. 
As a basis for reinforcing a management decision, break-even chart analysis is 
especially adaptable to unexpected occurrences. Immediately, management has 
some basis for future planning. 

As predicted two years earlier, company sales have reached $19,500,000. 
For illustrative purposes, we will assume that glass drinking cups have a 25 
percent gross margin and plastic drinking cups a 15 percent gross margin. It is 
further assumed that management has determined the most profitable production 
mix is 50 percent of total sales for each line of production and has based its 
decisions on this production mix. In this case, the average gross margin will be 
20 percent. Suppose that one month the 25 percent gross margin on glass drink- 
ing cups comprises only 35 percent of total sales and plastic drinking cups 65 
percent. In another month, the case is just the opposite. Either one of these 
situations could greatly increase or decrease profits, although total billing of 
$19,500,000 would remain the same. A quick analysis through the break-even 
chart will enable management to sense immediately the loss in expected profits 
and the amount business must be increased or costs cut to maintain the same 
break-even point. 

In the original forecasts it was assumed that the $19,500,000 of sales would 
be composed of $9,750,000 for plastic drinking cups and $9,750,000 for glass 
drinking cups. However, a recent analysis shows that sales would be $11,000,000 
for glass drinking cups and $8,500,000 for plastic drinking cups. Manage- 
ment becomes immediately aware that the production process must be changed. 
Assuming the change amounts to an increase of $1.50 in variable cost per $100 
of net sales, what is the new situation faced by management? The new variable 
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cost per $100 of net sales amounts to $42.42 ($40.92 + 1.50) and the result- 
ing loss in profits $292,500 ($19,500,000 x 1.50%). The change in the amount 
of sales of plastic drinking cups and glass drinking cups has modified the break- 
even point. Due to the change in unit variable cost, the profit per $100 variable 
costs has been reduced by the same amount. The new profit per $100 variable 
costs figure is $57.58 ($100.00 — 42.42), as compared to the previous figure 
of $59.08. The change in the break-even point is shown in Exhibit 5. 

Let us suppose that actual sales fall short of the forecast amount of $19,500,000 
by $4,500,000, i.e., to $15,000,000. In view of this new development, how 
can management immediately analyze the effect on profit, cost and the break- 
even point caused by this unexpected situation? For illustrative purposes, it is 
assumed that the decline in sales has been split proportionately between plastic 
and glass drinking cups. The total variable costs per $100 of net sales increases 
to $53.20 ($15,000,000 + 7,980,000). Therefore, the profit per $100 variable 
costs automatically changes to $46.80 ($100.00 — 53.20). The approximate 
$12 increase in unit variable cost raises the break-even point by a considerable 
amount. With the decrease in profit, the new break-even point is $7,886,700 
(fixed — P.V.), an increase over the previous break-even point of $1,639,300. 
The resulting loss in profit will be $3,329,000. 

What can the executives of the company do in this situation? The first step 
would be the lowering of costs. Since the company is not going to be as active 
as was previously thought, it is normal that the costs should be reduced to some 
extent. Through the break-even analysis, management can quickly arrive at a 
proper cost reduction figure. Since previous unit variable cost per $100 of net 
sales is $40.92 and the decrease in sales is $4,500,000, the reduction in variable 
cost will be $1,831,400 ($40.92 x $4,500,000:100). 

If the company is able to reduce variable cost by $1,831,400, the unit variable 
cost per $100 of net sales will be $40.99 ($6,149,000 new unit variable cost 
— sales $150,000). With the unit variable cost at $6,149,000, the break-even 
point for all practical purposes will be the same as that which was based upon 
the original sales of $19,500,000. The profit pick-up would be $59.01 as com- 
pared to $59.08 for the forecast sales of $19,500,000. 


Useful Despite Its Limitations 


In supplementing executive decisions, the question often arises as to whether 
or not management can confidently make use of the principles of the break- 
even analysis. The critics of the break-even analysis are of the opinion that the 
limitations imposed by assumptions on which such analysis is based render its 
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managerial usefulness practically nil. In the business world of today, it is 
doubtful whether the limitations emphasized by economists are a true presen- 
tation of the observed facts. The primary point of argument evolves from the 
question concerning cost. Should the cost function be presented as linear or as 
curvilinear? In other words, for our analysis, should we use the chart shown 
on Exhibit 6 or chart shown on Exhibit 7 when applying the cost function? 
“Somewhat contrary to theory, the research investigations of economists have 
concluded, in general, that unit variables are constant throughout the relevant 
ranges of volume, that is, total variable cost increases at a constant rate.’’! The 
reader will note that in Exhibit 6 a certain section of the cost function, Q, to Q., 
is relatively linear. It could be said, for practical purposes, that business firms 
more than likely operate within this range of output. If this is so, the linear 
cost function shown in Exhibit 7 is, for practical analysis, a true presentation. 



































Linear Cost Function 
Curvilinear Cost Function 
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TC 
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Q, 
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Q 
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EXHIBIT 6 EXHIBIT 7 





To justify further the linear cost function, it will be well to analyze the 
degree of segmentation that could exist in any given plant. Joel Dean defines 
segmentation as the degree to which fixed and variable inputs can be varied at 
any given level of output to produce minimum cost. In regard to this point, 
he is of the opinion that 


. Opportunities for segmentation are greater than economists have 
generally recognized. In many industries the developments of versatile 


1 John H. Kempster, ‘Break-Even Analysis—Common Ground for the Economist and the 
Cost Accountant”, N.A.(C.)A. Bulletin, February, 1949, p. 712. 
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and adaptable plants in order to produce a variety of products in a 
wide range of proportions, and in order to operate efficiently at many 
rates of output, have brought much time, speed, and unit segmenta- 
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Proceeding from this point, the total cost function, in a case of perfect segmen- 
tation, would be linear over the practical range of output, rising sharply as 
physical capacity is approached (Exhibit 8). In a case in which fixed and vari- 
able expenses cannot be varied perfectly with output, the total cost function 
would be linear. The cost function would then be “broken’’; i.e., discontinu- 
ous but it would still be linear (Exhibit 9). Both of these cases arise from a 
constant rate of increase in variable costs, not from a rate that falls and then 
rises as different levels of output are attained (Exhibit 6). 

In regard to profit, sales and the revenue function, the linear presentation 
is more realistic than economists might contend. The short-run profit function 
does have stability for the following reasons: as a result of cost-plus formulas, 
shifts in the cost curve are followed by shifts in the selling prices; during periods 
of rising costs, management strives for efficiency and, as a result, costs are de- 





2 Joel Dean, Managerial Economics, Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 
1956, p. 278. 
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creased; to offset uncontrollable changes in selling price, some expenses are post- 
ponable; and short-run selling prices are not adjusted immediately for a small 
shift in present demand.* 

This article has attempted to show that management, through the use of 
the break-even chart, can have some basis for either fortifying a particular deci- 
sion or for measuring performance. One of the advantages of the break-even 
chart is its flexibility. The chart is useful in analyzing alternate decisions and 
unexpected situations and, when presented to management, the information is 
in the form most suitable to and desired by top management, i.e., the form is 
brief and concise. Of course, the break-even chart is not an end in itself but 
merely one of the many means by which management can measure the prospective 


results of a decision quantitatively. 


3 Dean, op. cit., p. 337. 
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An Accounting Report for Sales Administration 


by HAROLD W. FOX 


UR COMPANY is the pioneer in cigarette vending machines and other auto- 

matic merchandise dispensers. For the past several years the company has 
been in a rapid-growth phase; currently, the expansion is proceeding at an ac- 
celerated pace. In this dynamic atmosphere, management welcomed the idea of 
applying cost accounting techniques to sales-related activities. This paper de- 
scribes a simple report of sales and selling expense details, known in our 
company as the Sales Supplement. The report is published every four weeks 
concurrently with the financial statements which it supplements. 


Preparation for the New Service 


The purpose of the sales supplement is to provide the sales department with 
a tool for control. Consistency with accounting treatment governs the presen- 
tation of the contents. This policy does not impair the freedom to add details 
of current interest to the users. 't is intended as a simple statement to read and 
to prepare. 

Whenever possible, tabulation runs made for primary accounting needs are 
adapted to serve also as a source for sales supplement data. Every sales trans- 
action and salesman’s expense punched on a tabulating card includes a code 
for salesman’s name. A sorting on this field is the basis for the reports by 
salesman. The tabulating department furnishes another summary by type of 
product (or expense). These runs are reconciled in order to assure their agree- 
ment with each other and with the corresponding ledger entries. Thus the raw 
data for a current period are derived mechanically. Manual reclassifications 
and compilations fill in the rest. Refinements inserted on an experimental basis 
must demonstrate their usefulness. If all the recipients approve the addition, 
creation of a new cost center or account obviates the need for manual reclassi- 
fication. (Deletions are handled obversely.) 

As yardsticks, the sales supplement employs the commitments made by the 
sales department. After approval, the sales forecast serves first as a basis for 





HAROLD W. FOX is Head of Management Services, Rowe Manufacturing Co., Inc., sub- 
sidiary of Automatic Canteen Co. of America, Whippany, New Jersey. He holds a B.B.A. 
degree from the College of the City of New York, and an M.B.A. degree from Xavier 
University, Cincinnati, Ohio. Mr. Fox is a previous contributor to the Bu/letin. His articles 
have also appeared in other professional publications. 
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production schedules. Also, along with the selling expense budgets, it is used 
for projected firiancial statements. Finally, for every period the sales supple- 


ment reports these commitments in total and broken down into individual quotas. 


Transition into a Permanent Report 


The controller delegated to his staff department manager the responsibility 
of designing and publishing the report. The recipients of the sales supplement 
are: the president, the vice-president for sales, other sales executives, and the 
controller. Initially, exploratory discussion with operating executives had led 
to the distribution of a draft for agreement on format and scope. By the be- 
ginning of the fiscal year the recipients had returned their copies of the draft 
with various additions and suggestions. We were ready to go to press. Edition 
No. 1, issued at the end of the first accounting period, showed that we had been 
much too ambitious. The various cross classifications and fine details were too 
time-consuming to read and prepare. For example, with salesmen selling at 
uniform prices, there appeared to be little value in showing each man’s dollar 
sales by type of product after they are itemized on a unit basis and the total 
dollar value is provided. An abridgment of the sales supplement was approved 
in time for the second edition. At the time of writing, this abridged format 
continues in use. It constitutes the nucleus for a report which is flexible in that 
experimentation with extensions of it is encouraged. 

Its general layout may be of interest. The sales supplement has three sec- 
tions: summary, unit analysis and dollar data. The summary section comprises 
four pages, detailing individual product sales by channel of distribution. Most 
of our sales are made through our own salesmen to some 2500 independent 
operators throughout the United States. This is the activity which the other two 
sections analyze on a salesman basis. Alternative reporting bases would be 
geographical or divisional. All pages are 81/,” long and 14” wide, and present 
the data down the short or across the long side. Exhibits 1 through 5 show the 
columnar arrangements, giving assumed figures. Distinct page indexing for each 
section allows the flexibility of inserting new pages while maintaining previ- 
ously used pagination. The report reader's convenience is served by an orderly 
diffusion of progressively increasing detail. An introductory page alerts the 
recipient to any exceptions of particular interest to him so that he may delve 
into them immediately. However, for clarity of exposition, this paper will de- 


pict one section at a time. All data are illustrative. 
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Summary Section Highlights Channels of Distribution 


Because of its general information and interest, the summary section has 
wider circulation than the remainder of the report. Page S-1 presents total sales 
by product. As pictured in Exhibit 1, Page S-2 shows the sales made through 
company salesmen. Internal sales are reviewed in the same manner on Page 
S-3. The final category is export. Exhibit 1 is typical of the summary section. 

The frequent issue of the report provides management with a formal basis 
for prompt action. When orders run heavy, the executives scrutinize the first 
column of each schedule to compare allocations among the different classes of 
trade. In contrast, sales lags disclosed in Column 1 would shift interest to the 
accompanying interpretation. The dip may be attributable to sales, production, 
or shipping factors. The comments spell out the neture of the difficulty. In- 
formal discussions amplify this narrative portion and feed back to the staff ac- 
countant the reader's reactions. 

The cumulative sales column chronicles the transition toward full-line vend- 
ing. This refers to the present tendency of specialized operators to diversify into 
all types of food dispensers. By taking each type of machine’s share of the total, 
the analyst can determine whether sales are balanced in accordance with pre- 
vailing industry trends. Division of our volume by the statistics reported an- 
nually in the U. S. Department of Commerce's “Facts for Industry” bulletin 
yields the company’s share of the market, by type of machine. 

In addition, there is widespread interest in the sales variance from forecast. 
It spurs an investigation of the discrepancy by the sales department. For ex- 
ample, favorable variances for sandwich and hot food vending machines might 
indicate related opportunities for multi-machine housings (called Roweboterias). 
Equally, the production department scans the variance column as a reference for 
its schedules. Does the report bear out the recent sales outlook on which pro- 
duction schedule revisions were based? Again, the financial area uses the re- 
ported sales variance to estimate the departure from the profit plan. At a man- 
agement meeting, each department's action is discussed and the future course 
is charted. Thus the summary section doubles as an informational messenger 
for managerial action and an internal medium for marketing appraisal. 


Units Section Reports Volume by Salesmen 


The units section (Exhibit 2) lists types of product, in the same manner as 
in the summary section. There are spanner heads for each salesman (in divi- 
sional groupings). This section itemizes for each salesman unit sales data 
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corresponding to the first three columns on the summary sheets: current period 
actuals, cumulative actuals, and quotas to date. In fact, the first columns on 
Page U-1 (Exhibit 2) repeat unit data from Page S-2 (Exhibit 1) to provide 
reference totals for the details in the units section. 

Inspection of this reference summary is one approach to analysis. It gives 
sales administrators a record of the volume relative to forecast, on a machine 
basis. The balance of the units section traces these favorable and unfavorable 
showings to individual sales personnel. This information discloses the result 
of /or requirement for selective marketing tactics. 

If a budgetary deficiency is an isolated case, management may try to stimu- 
late sales locally. The accounting department helps by furnishing a compara- 
tive (year to date versus previous year to corresponding date) listing of ma- 
chine sales by customer in the area under pressure. Such a territorial customer 
analysis of machine sales reduces the problem to the most actionable denomina- 
tor. 

In contrast, if an unfavorable variance of machine volume extends generally 
throughout the sales force, management would first seek to determine what 
is wrong with the machine. This is a popular theme with the marketing depart- 
ment even when sales are booming. If the unsatisfactory volume reflects such 
factors as price or quality, the accounting data underscore the complaints which 
headquarters would probably have already received from the field. On the other 
hand, the fault may lie with inadequate indoctrination of the sales force. Or 
unseasonable weather may have retarded orders, and a forward shift of sales 
expectation is indicated. The point is that the units section gives the execu- 
tive familiar with field conditions an organized basis for evaluating performance 
and for instituting corrective action. 

Sales above quota are not ignored, either. Perhaps a new competitive ad- 
vantage for one of the machines has arisen suddenly. All salesmen should be 
apprised of this immediately. If the above-quota record is widespread, manage- 
ment’s chief concern is to maintain the superior rate. So much for the machine 
analysis. 

Another approach is a review of performance of individual salesman. This 
is the method preferred by district managers. (They receive only those pages 
referring to their own accountability.) By presenting each individual’s record, 
the units section bares the variations from quotas which may offset each other 
in the aggregate. A local point of view dominates this scrutiny which is sup- 
ported by salesmen’s reports of visits, competitive activities, inquiries, etc., sub- 
mitted to sales headquarters. Upon request, the accounting department supplies 
a territorial sales tabulation, with customers as intermediate and machines as 
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minor divisions. Additional tools and explorations are desirable; some will be 


mentioned after a description of the third section of the sales supplement. 


Dollar Section Features Salesmen's Expense 


Ushering in the final section is Page D-1 (Exhibit 3) called the Sales-Budget 
Report. This page recites the actual and budgeted selling expenses, current and 
cumulative. An interesting device is a subtotal for each group of expenses with 
its percentage to sales (actual or budgeted). This concise arrangement enables 
simultaneous comparison of actuals to budget, both as respects absolute dollars 
as well as volume relationships. 

Note the first category, direct field sales expenses. It is the basis of the ex- 
pense analysis by salesman, in the balance of the dollar section. We do not 
allocate the other expenses to salesmen. 

Pages D-2 and up report sales on top, expenses below. Spanner heads (sales- 
men) are in the same order as in the units section. The sales portion shows 
each man’s total dollar volume—actual, quota, variance—in columns for the 
current period, fiscal year to date, and percent of company cumulative total. 
These column headings extend through the expense section at the bottom. 

Exhibit 4 highlights the key comparison on this report: salesmen’s expense 
percentage to his sales percentage. Further, a man’s expense percentage may 
be contrasted with the average expense percentage. These ratios can be indexed 
and arrayed. 

Careful interpretation of these comparisons is necessary to analyze which 
differences reflect inequalities in sales territories and which in sales performance 
because, due to uneven distribution of consumers and resources, territories 
roughly equal in sales potential are probably not equal in the cost of doing busi- 
ness. 

Through accompanying comments the accounting department reminds the 
users that the obvious conclusion is not necessarily the correct one. For example, 
deeper examination of a very favorable ratio disclosed that excessive conser- 
vation of funds barred a full exploitation of sales opportunities. In this case 
the salesman accounted for 1.8 percent of sales and 1.0 percent of expense— 
highly commendable on the surface. Sales management explained to him that 
it would be far more preferable to concentrate on contributing a larger propor- 
tion of company sales, say four percent, even if his share of direct expenses 


should rise to the same percentage. 
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Salesmen's Dollar Data Summarized 


It is the area of individual sales performance and expense where sales ad- 
ministrators, division managers, etc., can act most promptly. For their con- 
venience, the sales supplement includes a recapitulation of the key data from 
the dollar section (Exhibit 5). There is a line for each man. The field is 
halved: current period and fiscal year to date. From left to right, this recapitu- 
lation shows the salesman’s current period sales quota, his sales, total direct 
expenses, and the percentage of direct expenses to sales. The right side of the 
page repeats the headings for the fiscal year to date. 

At the head of the list ranks the salesman with the lowest cumulative ex- 
pense/sales percentage. The other follow in order of ratio size. Hence, it is 
an easy matter to select the bottom section for analysis. To illustrate, unsatis- 
factory ratios for several salesmen in adjacent territories were traced to a costly 
depot operation. The purpose of the operation was prompt shipment of goods 
to customers in the region. An investigation revealed that the storage and cross- 
hauling charges were uneconomical. Moreover, for the majority of customers 
served, deliveries from the field warehouse arrived no faster than shipments 
direct from the factory. After checking with customers, management abolished 
the depot. There were no adverse sales effects, and expenses dropped consid- 
erably. In another instance, the sales supplement opened a new opportunity 
for a salesman. One clue to his chronically poor placement was heavy travel 
expense. A closer look revealed that his territory comprised a large number of 
small accounts dispersed in various towns. Management transferred the sales- 
man to a more suitable area anc appointed local distributors in his stead. 

While inspection of data for salesmen at the end of the list will ordinarily 
yield the most dramatic possibilities for profit improvement, opportunities for 
greater sales productivity have been uncovered from every rank. Further, the 
recapitulation highlights sales performance versus quota and also signals whose 
expenses need action. The path of the readers’ attention is guided where action 
is most urgently needed. Many executives regard this recapitulation as an incisive 
sales-supporting and profit-prompting device. 

Management interprets the performance amounts and percentages in the 
list of such activities as the company-wide training program and the intensive 
sales penetration plan. The sales supplement pinpoints the rise in sales per 
man and the fall in selling expense which have occurred since its inauguration— 
and the opportunities which remain. The achievements were described in the 
August, 1958, issue of Fortune (‘The Ceiling on Selling” by Richard Austin 


Smith). 
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Further Steps in View 


Through continuing liaison with the recipients, the accounting department 
attunes the report to current needs. Occasional extra pages treat topics of transi- 
tory interest such as special expense reviews, used-machines reports, etc. En- 
couraged by management's reaction to the sales supplement, accounting is expand- 
ing its service of providing usable information. Additional projects are sales 
tabulations for specialized products, and customer and geographical analyses. 
These, involving only machine sorting and printing operations, require no extra 
coding. 

This paper has described a control tool provided by the accounting depart- 
ment to the sales executives in a growing company. The sales area sets the target 

quotas by machine, by channel of distribution, and by salesman. Accounting 
relates sales performance to these three criteria. Moreover, by coupling sales- 
men’s volume and direct expenses, the sales supplement promotes profit con- 
sciousness in sales administration. 

Management has also approved a one-page quarterly income statement by 
product and channel of distribution. The method employed in securing these 
data as by-products instead of as extra procedures may, we hope, make interesting 


reading in another article. 
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Constant Product Mix— 
A Limiting Assumption in B-E Analysis 
by HAROLD E. FEARON 


7HAT IS THE RELATIONSHIP between total profits and the volume of pro- 
duction of a firm? This is one of the basic questions and a long standing 
problem in the area of accounting and economics. A study of this problem gen- 
erates the realization that profit is not a single-valued function of volume; rather, 
profit is a multi-dimensional phenomenon, depending upon both volume and 
concurrently related costs. The presentation of this relationship normally is in 
the form of a break-even chart, which purports to plot both revenue and cost of 
varying volumes in a linear relationship. The point at which the two linear paths 
converge is known as the break-even point or the point of zero profit or loss. 
Any volume beyond this point produces a profit equal to the divergence between 
the cost and revenue functions; at lower volume loss is determined likewise. Use 
of this technique is referred to as break-even analysis or cost-volume-profit 
analysis. It embraces more than the mere graphical presentation of basic relation- 
ships; perhaps the major significance is that it forces an awareness, and often an 
investigation, of the profit determining factors within a firm. 

In recent years this technique has received much publicity. A variety of uses 
for break-even analysis has been suggested, although a certain amount of con- 
troversy ensues over whether this tool can be any more than a portrait of what 
has occurred and, thus, of little utility in managerial decision-making. A sum- 
mary of the suggested uses of break-even analysis would include: (1) establish- 
ment of output levels and profit goals, (2) establishment and review of pricing 
policies, (3) selection of product lines and direction of promotion efforts, (4) 
establishment of the ‘‘normal’’ volume level for burden rates and budgeting 
purposes and (5) guidance in facility usage and in projected investment deci- 
sions. 

All the above suggested uses are of a projective nature, i.e., concerning future 
activities. In order for break-even analysis to be used in making such decisions, 
certain assumptions must be made concerning the cost and revenue functions. If 
these assumptions are not realized, break-even analysis becomes only a diagram 
of the short-run relationship of total cost and total revenue related to output and, 


as such, a static device of limited usefulness in managerial decision-making. 


HAROLD E. FEARON is an Instructor in the Department of Personnel and Production 
Administration, Michigan State University. Mr. Fearon holds B.S. and M.B.A. degrees 
in Management from Indiana University. 
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Limiting Nature of Some Assumptions 


The assumptions are as follows: (1) selling price is constant regardless of 
volume, (2) only one product produced or sales mix is constant, (3) production 
equals or closely follows sales, which means that all fixed cost incurred in a 
period will be deducted from that period's revenue, (4) variable costs are con- 
stant per unit over a relevant range, (5) fixed costs are constant over a relevant 
range and (6) direct labor and machinery efhciency remain relatively constant or 
else change at a predictable rate 

The assumption concerning constant sales or product mix is of considerable 
importance in break-even analysis for multi-product firms, in which varying prod- 
ucts return differing margins over variable cost. If sales revenue is made up of 
products with a high margin over variable cost, the break-even point will be 
lower than if sales revenue is composed primarily of low margin items. For 
example, consider a firm selling two products, A and B, each at a selling price 
of $1.00. Assume total fixed cost is $4,000, variable cost of $.50 for product 
A and $.40 for Product B. If the sales mix is 50-50 (one of A sold for every B 
sold), the break-even point is approximately at $7,272 of sales. Now, if sales 
mix changes to a 20-80 ratio, i.e., two of A ($.50 V.C. per unit) sold for every 
eight of B ($.40 V.C. per unit) sold, the break-even point will fall to just under 
$6,900 

Thus, to use the break-even analysis as more than a static picture of existing 
conditions, the assumption must be made that the firm produces one product 
only or that the product mix is constant at all levels of sales. The importance 
and the limiting nature of this assumption has been realized by many authors in 
the field. It also should be noted that many of the writings concerning the 
make-up and uses of break-even analysis seems to almost completely ignore this 
problem. Green and Calhoun,' in discussing the use of break-even in presenting 
to management the overall effect of many complex factors on profits, choose a 
hypothetical one-product company and do not even mention problems involved 
in a multi-product situation, thus implying, by omission, the unimportance of 
this element. (However, one must realize the importance of simplifying assump- 
tions, regardless of how unrealistic, in setting up a workable model.) Fred V. 
Gardner, while writing an entire book on the uses of break-even analysis, 
dismisses the problem of change in product mix merely with the statement that 
the break-even point may change with "marginal profit variations’ due to internal 


cause of “shifts from normal in output relationships between high and low mar- 


1Green and Calhoun, “An Environmental Framework for Break-Even Analysis Plan 
ning,” N.A.(C.)A. Bulletin, March 1958, pp. 45-51 
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gin lines,” or external cause of ‘‘selling price changes due to: industry price com- 
petition, prime material and labor supply, technological change.’ 

Material on this problem is not too plentiful. Probably the most thoughtful 
writing on this problem has been done by Joel Dean (who, while not claiming 
any satisfactory solution, emphasizes the limitation of the constant-mix assump- 
tion): “Changes in the composition of demand impair the accuracy of the static 
sales line and may vitiate the profit projection. Whenever products differ in 
contribution margin and there is variation in product mix from period to period, 
profits will vary at a given output rate, if output is measured by an index that is 
appropriate for getting a production cost function.”* He also mentions the pos- 
sibility that changes in proportion of output that go through various channels 
of distribution may greatly affect the break-even point, when contribution margin 


varies greatly for different channels. 


Product—Mix Dilemma; Proposed Remedies 


Some few authors, recognizing that a product-mix problem, with different 
products carrying different margins, does complicate the analysis, have advanced 
possible solutions to this dilemma in order to turn the break-even analysis into a 
dynamic managerial decision-making device, instead of a static concept: 

Separate product graphs. This involves production of a separate graph 
for each product and requires the allocation of fixed costs to each separate 
product, a problem fraught with difficulty. It is not easy even to determine 
fixed costs; to allocate them to, say, fifty products may be an impossible job. 
Some fixed costs may be common costs, the allocation of which is not practicable. 
This means that the total break-even volumes for all products will not equal 
that for the firm as a whole. However, in defense of this approach, it might be 
reasoned that it is no more impractical to suggest allocation of fixed costs to each 
product than it is to suggest that we can determine the total amount of fixed 
costs in the first place. 

The profit polygraph. Paul A. May presents a solution of deriving a total 
break-even point for the firm from individual product break-even points through 
use of the “profit polygraph.’"* This involves, essentially, the preparation of 


2 Fred V. Gardner, Profit Management and Control, McGraw-Hill, New York, 1955, 
Pp. 32. 

3 Joel Dean, “Cost Structures and Enterprises and Break-Even Charts,” in American 
Economic Review, Papers and Proceedings, May 1948, reprinted in Thomas, Readings in 
Cost Accounting, Budgeting and Control, Southwestern Publishing Company, Cincinnati, 
Ohio, 1955, p. 438 

4Paul A. May, “Profit Polygraph for Product Mix Evaluation,’ N.A.(C.)A. Bulletin, 
November 1955, pp. 307-318. 
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break-even determinations for each product or product groupings. The indi- 
vidual results are placed on parallel vertical lines (with sales volume on the left 
scale of the line and profit on the right scale), which are then combined in the 
form of a nomograph. Through this technique the cumulative effect of differing 
sales rates of different products or product groups can be appraised, with result- 
ing total profit. This approach does have the advantage of presenting on one 
chart the aggregate profit for any given sales mix. However, it suffers from 
serious difficulties: first, it contains the same problems inherent in preparation 
of separate break-even determinations for each product, namely, the problems 
of allocation of fixed costs and the non-allocable fixed costs; second, its prepara- 
tion and use are somewhat more complicated and difficult to understand (thus 
negating ease of understanding—one of the often claimed advantages of break- 
even port -ayals) 

Sequential consideration on a single chart’ This method avoids the difh- 
culties involved in the allocation of fixed costs by using one chart, with the total 
fixed costs plotted as a horizontal line. Then the various products are plotted, 
each succeeding product's variable cost and the resulting revenue merely being 
added to the previous sum. The result is a graph in which neither the total-cost 
line nor the total-revenue line is necessarily plotted as a straight line. The angle 
of either line may change with each separate product plotted, as either the per 
unit sales price or variable cost may have changed. The volume of each product 
plotted would be obtained from the amount budgeted by sales. A little reflection 
on this method will indicate that the decision-making value of such a method is 
practically nil, for the total company break-even point must depend upon two 
things: first, the budgeted sales by product (which is one of the things we may 
wish to establish as a target through the analysis, rather than having this deter- 
mine the result) and, second, the order in which the products are plotted. 
Plotting all the high margin products first will produce a break-even point at a 
lower dollar sales volume than will occur when the low margin products are 
plotted first. Answers obtained from this type of analysis are not of significant 
managerial usefulness, for they do not get at the root of the problem, i.e., a 
determination of the effects of various product mixes on company profitability. 

Multi-dimensional anal)sis... This approach recognizes profit to be a multi- 
dimensional phenomenon; consequently, it admits that our standard break-even 
chart, showing profit as dependent upon only one volume and cost, is incorrect. 
Instead, it considers profit dependent upon the relationship of volumes, revenues 

Richard W. Conway Breaking out of the Limitations of Break-Even Analysis,” 


N.A.(C.JA. Bulletin, June 1957, pp. 1265-1272 
® Ibid 
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and costs of as many different products as the firm produces. The problem would 
have as many dimensions as there are products, plus one: (n + 1). As Conway 
points out, if only two products are involved, the determinations still may be 
shown graphically. However, when three products are involved, it requires a 
four dimensional presentation, which cannot be handled graphically. He sug- 
gests that use of electronic computer techniques are applicable here, in determin- 
ing the number of possible combinations to arrive at the break-even point when 
a variety of products is produced. Conway states that his company has been 
experimenting with this application of a computer. This technique (computer 
application) would have the advantage of rapid computation of many alterna- 
tives; its disadvantage would be the expense involved, plus the loss of the simple 
break-even chart presentation. 

Family of product-mix lines: Dean states this to be a useful way out of the 
difficulty.*. This would involve setting up a whole series of revenue lines (and 
an adjustment to the variable cost function) on the chart, each for a different 
product mix. This essentially is what is being done in the multi-dimensional 
analysis, mentioned above; however, Dean's approach would be more laborious 


and less accurate, although perhaps less expensive and more understandable. 


No Satisfactory Answer, So Far 


None of the five above mentioned solutions to the problem is completely satis- 
factory. Each has certain drawbacks and, thus, does not solve the problem of 
adjusting break-even analysis to the dynamic situation of changing product mix. 
It is interesting to note that, although there has been much general interest in the 
general break-even approach, the problem of product mix, as a limiting assump- 
tion, has received only minor attention. This lack of attention could be due to 
any of the following five reasons, or perhaps for some other reason not here men- 
tioned, which might justify the assumption of constant product mix: 

First, perhaps it is realized that the assumption is unrealistic but it may be 
reasoned that this is not crucial to the main body of thought. Break-even deter- 
mination is not intended as an “answer giving’ device but, instead, is merely 
an attempt to throw light on problems and clarify management thinking concern- 
ing the problem variables. 

Second, in many, or most companies there may be no problem of product mix, 
because they are one-product producers. It is doubtful if this reasoning is valid, 


for very few firms manufacture one product only. Almost all manufacture and 


7 Joel Dean, “Cost Structures and Enterprises and Break-Even Charts,’ op. cit., page 


438. 
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sell several products or variations of a basic product; thus the one-product 
break-even assumption might not be applicable. 

Third, perhaps the break-even point should be looked on as a useful approxi- 
mation. One may argue that break-even analysis is a rough tool and the break- 
even “point” probably should be recognized as an area. If one considers that 
break-even charts presumably should be made only for reasonable ranges in 
sales volume, it might be logical to argue that product sales mix would not sig- 
nificantly change. And in the example used previously in which sales mix 
changed from a 1-1 ratio to a 1-4 ratio (perhaps a completely unrealistic magni- 
tude of change), the break-even sales changed by $372 or, approximately, five 
percent. Was this a significant change? 

Fourth, over time in many firms perhaps there is a constant product mix, 
this mix changing only slowly. Conceivably, for many concerns this might be 
the case, particularly for producers of staple items or for producers of comple- 
mentary products (for example, home oil-fueled furnaces and home oil storage 
tanks). If this situation does prevail, break-even analysis, using some composite 
sales and cost index, would indeed produce realiable projections. It is suggested 
that research on this possibility is needed, by types of product and/or industry. 

Fifth, perhaps most companies price their products so as to provide, on all 
products sold, a standard, or constant, return over variable costs. This would 
mean that in many or all firms the practice of cost-plus pricing is followed, as 
opposed to the economic theorist’s concept of marginal cost pricing.* In so 
doing, prices would be set to provide a constant percentage return over variable 
cost. Break-even analysis, using sales dollars as the activity index, would pro- 
vide the necessary data for decision-making purposes. The percentage of each 
product sold would be unimportant, for all products would carry approximately 
the same percentage margin over variable cost. For instance, in our previous 
example, it was assurned that Product A had a variable cost of $.50 and Product 
B a variable cost of $.40. If this firm used a standard percentage margin over 
variable cost of 50 percent to cover fixed costs plus profit, the selling price of A 
would be set at $.75, that of B at $.60. Retaining our same assumption of a 
$4,000 fixed cost, computation will show the break-even point to be $12,000 of 
sales. It makes no difference whether this total sales dollar consists of sales of 
16,000 units of A, 20,000 units of B, or any combination of A and B for which 
sales revenue totals to $12,000. The break-even point does not change. 


8 One may argue, however, that this cost-plus pricing is, after all, merely an adaptation 
of marginal pricing, which admits that the businessman does not compute his marginal 
costs and revenues with the mathematical precision of the economist. See, for example, 
Fritz Machlup, ‘Marginal Analysis and the Full-Cost Principle’ in Jules Backman, Price 
Practices and Price Policies, Prentice Hall, Inc., Englewood Cliffs, N. J., 1953, pp. 132-135. 
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Debate has been active on whether this method of pricing actually is used, and, 
if it is, whether or not it should be used. (An additional complication arises in 
average-cost pricing, for price is set based on a cost which includes both fixed 
and variable elements.) It is claimed by some’ that this is the common method 
of pricing. And, although research on this matter is not extensive, some studies 
seem to confirm this as a popular pricing method. For example, the study by 
Hall and Hitch indicates that approximately seventy-five percent of monopolistic 
and oligopolistic firms follow the cost-plus principle and that in monopolistic 
competition around sixty-five percent of firms follow this practice. One, 
however, should recognize that the complications in determining pricing method 
are many and complex. 

Perhaps an attempt to consider the problem of product mix in break-even 
analysis is “fencing with ghosts,” so to speak. It may not be a problem at all, 
due to one of the five reasons outlined above. However, the search for more 
preciseness in the use of this accepted tool suggests further study of the assump- 
tion that product mix is constant. 


9 See, for example, Joel Dean, Managerial Economics, Prentice-Hall-Inc., Englewood 
Cliffs, New Jersey, 1951, pp. 444-457. 

10R. L. Hall and C. J. Hitch, “Price Theory & Business Behavior,’ Oxjord Economic 
Papers, No. 2 (May, 1939), Table 6, p. 26. 
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For Comparable Figures 
in Published Statements 


A REASONABLE appraisal of com- 
- parative operating results of com- 
panies in the same industry requires 
that amounts being compared be truly 
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the industry. However, it seems en- 
tirely reasonable to assume that “net 
sales’’ to one company would mean the 
same as “‘sales, less freight, discounts 
and allowances’ to another. But un- 
less one knows this is true, he cannot 
reasonably compare sales and related 
statistics based on sales. 

Let us consider some of the pros 
and cons of showing sales net of 
freight charges. Some companies ap- 
parently reason that there is no service 
to customers inherent in the freight 
charge: therefore, sales should not in- 
clude this item. However, cement com- 
panies pay sizable amounts for freight, 
and also arrange for carriers, file claims 
and take care of other details related 
that 
cement companies tie up large amounts 


of 


to shipments. It is also true 
working capital in freight bills 
which must be paid within 72 hours, 
whereas selling terms to customers are 
one the basis of 15 day payment. Since 
freight charges are such a significant 
factor in the delivered price of cement 
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However, should freight absorption be 
treated as a reduction of the overall 
selling price or as an added expense? 

A review of the captions listed 
earlier shows that if net sales means 
after-freight charges, then 19 of 20 
companies surveyed deducted freight 
from gross billings in reporting sales 
to customers. But one has no way of 
knowing whether the term does mean 
the same to all 10 companies which 
favored this caption. 

There are other apparent differen- 
ces among cement companies, however, 
in reporting sales. Such items as dis- 
counts, allowances and packaging costs 
are not treated in a consistent manner. 
With respect to discounts and allow- 
ances, it seems likely that most compan- 
ies (if not all) treat these items as de 
ductions from sales. But one must as- 
sume that net sales implies net after 
discounts and, also, that only cash dis 
counts are included. 

A much more significant area of dis- 
similar reporting practices exists with 
respect to the treatment accorded con- 
tainers and packages. Not only are 
such costs relatively large but there is 
less inclination to treat them in any 
consistent fashion. Two of the 20 com 
panies surveyed stated that packaging 
costs are deducted from sales. One 
other company stated that such costs 
are included in both sales and cost of 
sales. For the other seventeen com 
panies one, again, must speculate what 
is meant by net sales or other captions 


A logical assumption would seem to be 
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that most companies consider the sell- 
ing price quoted to customers to in- 
clude the cost of containers or pack- 
ages. Such cost, therefore, would be 
considered in the same light as, say, 
direct labor or overhead and would be 
shown as part of cost of sales. 

In view of the overall lack of consis- 
tency in reporting sales of cement com- 
panies it is not feasible to expect valid 
conclusions to result from comparisons 
of industry sales. If such comparisons 
would serve a useful business purpose, 
perhaps the industry should consider 
adopting a uniform basis for reporting. 
As an alternative, greater disclosure in 
published financial statements would 
seem to serve the same purpose. 
That is, if the sales caption used in 
financial statements indicates specific 
items deducted and/or included, then, 
at least, it would be possible to com 
pare one company’s sales with those 
of another company, knowing that the 
basis of computation is exactly the 
same 

Other industries, however, have the 
same yeneral problem with respect to 
reporting sales. A survey of 49 com 
panies in the chemical and allied in- 
dustries showed that 32 reported “net 
sales,” % reported “net sales and other 
revenue,’ & reported “sales, less dis 
counts, returns and allowances’ and 1 
reported ‘‘sales, less returns.” Possibly, 
the same question could be raised here, 
too, as to the meaning of net sales 
But, as in the case of cement compan 


ies, it might be reasonable to assume 
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important one; the lack of uniformity 


extends throughout financial _ state- 


ments. Would not greater uniformity 
better serve stockholders and public? 
Who is responsible for making prog- 
ress in this area’ Perhaps the indi- 
vidual accountant, including N.A.A. 
members, could render a significant 
service to investors as well as to their 
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Price Analysis for 


Recommendations to Management 


by CHARLES B. ALLEN 


RICE ANALYSIS is not related to price only; it includes consideration of all the 

factors which may have an ultimate effect on industrial operation, primarily 
those of sales, production, and finance. (There are minor points of view also, 
such as research, engineering, even employee relations, but ordinarily they do 
not have a major influence on price analysis.) The interests of the major tunc 
tions of sales, production, and financial departments may reinforce each other; 
on occasion, they may conflict. The sales department must satisfy the customers 
and keep the company competitive, while the production department ts usually 
oriented towards production efhciency and will prefer a class of business which 


will lend itself to this end. It is, of course, necessary to finance sales through 
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accounts receivable, convert these to cash as soon as possible, minimize invest- 
ment, and maintain a profitable business with financially responsible customers. 
This, too, creates a viewpoint on price policy. A schematic diagram of the 
interaction of the major factors affecting price analysis is shown as Exhibit 1. 
To recognize the diverse points of view and to analyze them objectively, 
with the intent of maximizing the effectiveness of the business operation, requires 
an integrated price analysis plan. It is suggested that one way to approach this 
is to establish the plan by a committee action of representatives from the three 
functions already identified, considering also that the research and engineering 


departments may be important to some types of price analysis. 


Information Needed for the Investigation 


Recommendations for areas to investigate can come from any of the three 
primary functions in an industrial operation. Where competition is active, the 
sales people may be interested in products for which price, extra quality, or 
special features may assist in getting, holding or expanding markets. The object 
of investigation would be to study production operations for those which are 
excessive or unnecessary. Also, where the financial end of the business feels 
that profit is inadequate or the investment in people or inventories or equipment 
too large, these doubts should be resolved by an appropriate investigation. It 
will first be necessary to make a thorough statistical study of the sales records. 
This will develop what the record was, or perhaps what it may be. This is basic 
for analyzing income. It may assist in determining the “‘groupability” of products 
or the lack of it 

The period chosen for investigation should allow for seasonal factors or 
other demand patterns. Data on other factors which are pertinent to the inves- 
tigation should also be “captured” at this time. This might include average size 
of order, frequency of orders, geographic distribution of demand, and similar 
matters. Products not currently being made but part of the family in the product 
line being studied should be included for background purposes. This is also the 
point at which qualitative factors affecting the commercial situation should be 
accumulated and assessed so far as possible 

The foregoing step serves to select the products or product groups for analy- 
sis. The manufacturing department will have to provide detail on the manu 
facturing processes—-raw materials used, labor or machine operations performed, 
use of parts, sub-assemblies and assemblies, lot sizes, and in general any pro 
duction operation that has a significant cost background. Anything unusual 
about an operation, requiring special direct or indirect costs, will have to be 

led 


spelled out. The type of production analysis desired is one which can be costed 
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out in detail. It is usually in more detail than may be required to istruct a 
trained labor force how to produce the finished article. 

This manufacturing practice may be an optimum or an actual practice. If 
the company has a multi-plant operation and similar products are made in dif- 
ferent plants, either the practice for each plant must be considered or a repre- 
sentative practice for all plants must be provided. This is important because 
the final results will either be optimum or actual. And if actual they may be 
average or individual plant results after the costs have been applied. Some- 
times it is desirable to provide both actual and optimum practices to compare 
differences and costs. This allows for evaluating the costs where improvement 
is possible. 

It is usually desirable to make a complete study of a product line even if 
some items are not currently produced and sold. Hence, practices may also 
have to be furnished for products not currently being made but which are a part 
of the family of products being studied. 

Costs studied should be representative of the sales and products analyzed 
as indicated above. They should be costs in effect for the period used for in- 
come analysis and directly related to the sales prices at that time. These costs 
may be standard or actual costs or a norinalized cost where unusual factors exist 
in the cost structure for the period under analysis. Such factors may be unusual 
charges for repairs or maintenance or they may be conversions of certain over- 
head costs, such as declining balance depreciation, past service pension obliga- 
tions, and similar items. 

Assembling costs for an optimum practice or in averaging out multiplant 
operations, poses a special problem If optimum costs are developed, then it 
should be recognized that subsequent financial analysis may show unduly favor- 
able results. If possible, these results should be compared with actual results, 
to determine the extent of cost improvements really available. In a multi-plant 
operation in which similar products are made in more than one division, the cost 
record will rarely be the same for each location. Some method of averaging out 
production practices must be arrived at before comparisons can be made with in- 
come. Of course, these comparisons can be made individually by plant, as well 
as in terms of average results for the company. 

Insofar as practicable, it will be desirable to separate direct (or variable ) 
costs from period (or fixed) costs. In subsequent analysis, it will be desirable to 
compare “full’’ costs for selling price purposes with income received. The 
profit contribution should be available, representing selling price less (out-of- 
pocket) production costs. This determination should be reasonably accurate 


but does not have to be precise. It is information which should be available 
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to both sales and production staffs as indicative of the degree of flexibility to 
which pricing may be subject. 

To complete the price analysis picture for products in the line which are not 
being produced, the production department must furnish complete operational 
and bill-of-material requirements for these, as well as those actually in pro- 
duction. With this information, reasonable cost information can be prepared 
for comparison with selling prices quoted or received by competitors in the 
trade. 

It should be recognized that cost rarely sets the selling price; this is done in 
the market place. However, for proprietary items or original items engineered 
and produced, at least the initial price will be set by the conditions that the 
market will pay. Any unusual factors of this type should be included in the 


price analysis. 
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EXHIBIT 2 


Exhibit 2 shows the major components of price analysis which should be 
kept in mind while each phase of the study is being pursued. What we want to 
develop is the background framework of reference within the commercial situa- 
tion. This is reflected by the price schedule which in turn is affected by produc- 
tion practices, and these two cast their final shadow on the product operating 
statement which should be built up from the sales results and costs analyzed into 
direct and overhead components, to come down to the final net operating profit 


on the product. 
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Development of Pricing Information 


The basis for the price structure should be analyzed. The nature of the price 
schedule will depend on the products sold, the action by competitors or sub- 
stitute producers, special product features, quantities sold, packaging, commodity 
or trade discounts, and perhaps numerous other factors. Accordingly, the analy- 
sis of price and actual income should be determined against the sales price list. 

Sales income will have been determined from the information developed for 
the sales analysis which has been described. At the same time any seasonal 
or cyclical trends should be looked for. In some cases, where price changes have 
been made, it will be desirable to examine the sales pattern for periods before 
and after the price change. If basing point pricing is in effect, the geographic 
distribution of sales may be important. Specific treatment of the sales study 
will be determined by the pricing situation in effect. 

An example of the type of summary price information that should be de- 
veloped is shown by the exhibits to this article. The exact approach for devel- 
oping background data will, of course, depend on the particular price structure. 
In the illustrations we are assuming that the product is priced as follows: 


1. Base price determined. 

2. Adders for special features computed. 

3. Quantity extras or discounts set. 

4. Transportation allowance or charge figured. 

5. Distribution concession in terms of trade discounts from list price 


determined. 
6. Total price obtained from the net of these five factors. 
Exhibit 3 shows the general idea of the accumulation of base price informa- 
tion. Exhibit 4 then analyzes the results of charging for special features. There 
is also shown the total cost or income obtained from quantity extras or dis- 


counts, transportation, and distributor concessions. Exhibit 5 analyzes the quan- 





Product Price Analysis Study 





Analysis of Product Base Prices 





Special Features 


Basic size, 
Group 1 Group 2 Group 3 Group 4 Etc. 


design, etc. 








Model A 

Model B (In units, total dollars, and 
Model C average dollars per unit.) 
Model D 








EXHIBIT 3 
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Product Price Analysis Study 





Analysis of Pricing Extras 





















































Model 
Price Structure A B Cc D 
Special Features: 
Group 1 
Group 2 (In units, total dollars, and 
Group 3 average dollars per unit.) 
Group 4 
Quantity Extra or Discount 
Transportation 
Distributor Concession 
EXHIBIT 4 
Product Price Analysis Study 
Analysis of Quantity Extras or Discount 
Model 
Quantities A B Cc D 
1 - 10 
11 - 100 (In units, average quantity per 
101 - 500 bracket, average dollars per 
501 - 1000 unit. ) 
1001 - 10000 
EXHIBIT 5 
Product Price Analysis Study 
Analysis of Trade Discounts 
Model 
Discount from List A B Cc D 
0 (Base Price) 
5% 
10% (In units, and average 
10% - 15% dollars per unit. ) 
15% - 25% 











EXHIBIT 6 


tity extras or discounts by the quantity brackets on the applicable price sched- 
ule. The analysis of trade discounts is shown on Exhibit 6. Of course, these 
schedules are merely to stimulate thought on what background information 
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should be developed. The exact approach would depend on the particular com- 
pany situation. 

It is now time to pull together the financial picture. Of course, this means 
the application of costs to appropriate income and the determination of final 
results. To the extent possible and wherever it is appropriate, the analysis of 
cost and income should be applied against each other in detail. As was men- 
tioned previously, there will be comparisons of actual, average, and optimum 
results. While these comparisons are being made we feel that, to the fullest 
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extent possible, the direct cost approach should be included. This means that 
we should always have available the amount of out-of-pocket costs and the con- 
tribution towards profit and overhead. This will give an indication of the flex- 
ibility of the price structure where unusual situations develop in the market. 
Of course, we also know that the full cost including all overheads must be 
available in price analysis studies. When this overhead is applied, the com- 
ponents should be available in as much detail as possible as has been indicated in 
Exhibit 2. A very simple and summary graphic presentation of final net re- 
sults is shown on Exhibit 7. This would be one in a series of pictures which 


should be made available for management review. 


Recommendations for Executive Action 


The final report, intended to inspire executive action, should be brief and 
should represent a distillation of all the data which has passed through the study. 
We recommend a one-page summary representing a narrative of the purpose of 
the study, the scope of the survey, a general results section, and recommenda- 
tions. We think that an effective way of supporting this one-page summary is 
to attach several copies of the price book sheets covering the products analyzed. 
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We feel that this copy of the price list should show results in each area of the list 
as to the following: 

1. Importance of each item on the price list. 

2. Net profit or loss. 


3. Comparison with a normal profit and the price change necessary 
to result in a normal profit. 


> 


Price change required to breakeven, where this applies. 

Change in the amount of the price and as a percentage of the 
price which can be made and still return out-of-pocket costs or 
direct costs. 
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A graphic example of a price list which shows profit and profit contribution 
reflected from the price schedule through the production practices appears as 
Exhibit 8. This example illustrates which items are profitable or unprofitable. 
Profitability can be compared with a normal figure. This is one indication of 
the flexibility in price based on normal profit. The blanks in the exhibit indi- 
cate items not being made or sold. We would also suggest another schedule 
which would show information for these items on a theoretical basis. It may 
be very important to study them to see if seme action may be taken to obtain 
the business represented. This also introduces into the study the idea of sales 
potential. Where the information is available as to potential sales, or industry 
sales, of the products studied, this may have an important bearing on the price 
schedule. It may be very important to work the sales potential into the back- 
ground picture of the price list. 

One further price list which we would attach is shown by Exhibit 9. Here 
we try to outline to the sales department the maximum theoretical margins. For 
certain purposes, this schedule could be used in determining periods for mar- 
ginal business, actions to take with respect to imports, or other appropriate ac- 
tion on the competitive scene. Of course, this type of information must be used 
very judiciously. 

The summary recommendations would involve executive action in, broadly, 
two directions. One is price correction, either up or down but usually the latter. 
Where this is not possible, the only alternative is to improve production prac- 
tices and efficiency. For each item in the study it should be emphasized which 
models, features, and what not, are of final importance. Following this, infor- 
mation should be supplied on items which are quite important, important, or 
only desirable. With this information in hand and with the background work 
of the price study to draw upon, top executive management should be able to 


determine more appropriate courses of pricing action. 
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Standard Cost Techniques 


to Control Selling Activities 


iy IS VERY COMMON to remunerate 
sales representatives on the basis of 
a commission calculated on the sales 
value achieved. In recent years, the ap- 
plication of budgetary control to sell- 
ing activities, coupled with the setting 
of sales targets for each representative 
have made great progress. It is the pur- 
pose of this article to show how con- 
siderable improvement on the above 
methods can be achieved through the 
use of standard costing techniques. 

It is submitted that it is not so much 
the absolute volume of turnover that 
matters, and which needs control; 
rather, it is the contribution per dol- 
lar of turnover that matters. Once this 
point is conceded, it will be appreciated 
that the principles of controlling vol- 
ume of turnover by representatives, 
areas, etc., and the payment of com- 
mission to representatives on volume 
of turnover, are misguided. Instead, 
we should direct our attention to the 
contribution potential of each repre- 
sentative, area, etc., and, if possible, 
pay a commission which is related to 
the contribution and not to the turn- 
over of each man. 

Working days for month 
Calls per day 


Contribution per call 
Total contribution for month 


Durban, Natal, South Africa. 


JULY, 1960 


by H. C. EGGERS* 


It hardly needs to be stated that, 
other things being equal, the represen- 
tative who is most valuable to a con- 
cern is the one who: 

1. works the maximum number of 

working days, 

2. makes the largest number of calls 

per day and 

3. achieves the largest contribution 

per call. 

Therefore, these are considerations 
to which we should direct our atten- 
tion. 

Assuming that the representatives’ 
territories have been suitably defined, 
targets should be established for each 
man in respect to (1) working days, 
(2) average number of calls per work- 
ing day and (3) expected average 
profit contribution per call (deter- 
mined by reference to the quantitative 
sales budgets). 

Respective results must then be ac- 
cumulated for the period in question 
so that, at the end of the period, a 
suitable analysis of the contribution 
variation can be made, as in the fol- 


lowing example: 


Bud get Actual 
20 19 

8 6 

> 2 $ 24 
$3,200 $2,736 
2,736 = —$ 464 


* Senior Lecturer in Cost and Management Accounting at the University of Natal, 
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Analysis of Total Variance 
Activity Variance: 


An approach such as this will foster 
profitability consciousness among a 
firm's representatives. In addition, it 
gives the valuable yardstick of ‘‘cost”’ 
in the form of lost contribution, due 
to absenteeism caused by such control- 


Absenteeism —$160 

1 day & 8 calls « $20 

Call activity 

19 days K (8 —G6calls) « $20 — 760 
Effective Variance: 19 days & 6calls « ($24-$20) + 456 


—$464 


lable factors as, for example, car 
breakdowns. If such a system of con- 
trol is linked with a system of com- 
mission based on contribution earned, 
it will provide a most valuable man- 
agement tool for profit enhancement. 
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of Advertising Costs 


_ activities must be flex- 

ible enough to meet and take ad- 
vantage of rapid shifts and changes 
in markets and products which occur 
The 


advertising manager must be able to 


in the normal course of events. 


meet such situations promptly and ef- 
fectively. But he would be working 
in the dark unless he had immediately 
available an accurate, up-to-the-minute 
accounting of the funds at his disposal. 
Designed to show advertising budget 
balances and expenditures at a mo- 
ment’s notice, a system of advertising 
budgetary control was put into effect 
in the Armstrong Cork Company in 
1941. Despite the fact that the bud- 
get for which this system was origi- 
nally devised has grown tenfold, and 
the nature of the advertising expendi- 
tures has undergone sharp change in 
the years since 1941, this system still 
operates smoothly with only a few 
minor revisions. Its simplicity makes 
it a valuable control system for either 
large or small advertising departments, 
regardless of the number of products 
advertised or the media or promotional 
materials used. 

The following explanation shows 
how our budgetary control system ap- 


Keeping up-to-the - Minute Records 


by ARTHUR F. RUDY 


plies specifically to product adver- 
tising. However, the fundamentals of 
this plan are also used in controlling 
budgets for institutional advertising, 
sales promotion, sample preparation 
and distribution, departmental opera- 
tions and public relations. 

The system is based on three inter- 
related accounting forms: control card, 
project initiation sheet and job de- 
scription card. Using these, the ac- 
countant responsible for administering 
advertising funds can see at a glance 
the status of budgets in such cate- 
gories of product advertising as gen- 
eral magazines, newspapers, radio and 
television, business magazines, house 
magazines, product literature and di- 


rectories and catalogs. 


The Control Card 

The Control Card (Exhibit 1) is the 
basic accounting form used in the sys- 
tem. After the advertising budget has 
been completed and approved, a sepa- 
rate control card is made up for each 
individual category of advertising ac- 
tivity. Each such card shows the dol- 
lar amount budgeted in the upper 


right-hand corner. 





ARTHUR F. RUDY, Lancaster Chapter, 1941, 


has been Manager of Production and Bud- 


getary Control in Advertising, Promotion and Public Relations Department of Armstrong 


Cork Company since 1941. 


peared in professional publications. 


JULY, 1960 





He holds a B.S. degree from Franklin and Marshall College 
and a M.A. degree from the University of Pennsylvania. 


Mr. Rudy’s articles have ap- 
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EXHIBIT 1 









In current practice, our system of 
budgetary control is not brought into 
play until the basic creative work on a 
given project has been completed. This 
means that the copy has been written, 
the art layout made, the entire crea- 
tive job approved, and cost estimates 
obtained from artists, typesetters, en- 
gravers, printers and binders. This 
practice is possible because our com- 
pany’s advertising, promotion and pub- 
lic relations function includes a large 
staff of creative people-——writers, ar- 
tists and designers—whose job is to 
prepare literature and promotional ma- 
terials and to coordinate and check 
advertisements prepared by the com- 
pany’s two advertising agencies. Thus, 
no funds budgeted as direct advertis- 
ing expense are spent on the basic 
creative work. The salaries of the copy- 
writers and artists involved in this 
work are budgeted as departmental ex- 
pense, as are the equipment and facili- 
ties which they use. 

In a firm which relies on advertis- 
ing agencies or outside commercial art 
houses for initial copy or layouts, funds 
would have to be budgeted for this 
creative work, and the system of budg- 
etary control under discussion here 
would go into effect just as soon as 


such expenses were incurred. 


The Project Initiation Form 

The Project Initiation form (Exhibit 
2) must be filled out by the man 
handling the project before any expen- 
ditures are made. This form initiates 
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the first budgetary step to be taken, 
checking on the availability of funds 
for the job. In addition to its budg- 
etary control function, the project ini- 
tiation form includes the basic informa- 
tion about the job which is essential to 
those handling the art and production 
phases of the project as it moves 
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EXHIBIT 2 (Back) 





toward completion. The form shows 
the starting date and the copywriter 
handling the job. Then there is a 
complete list of specifications, esti- 
mated costs and production informa- 
In addition, a detailed schedule 
permits close control. 


tion. 


Assuming that a company has art 
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and production staffs operating within 
the organization, duplicate copies of 
the project initiation form are pro- 
vided for these functions. (See key 
at bottom of the form.) The securing 
of all necessary approvals on the form 
results in funds for the project being 
made available so that production can 
get under way. The reverse side of the 
form provides space for instructions 
concerning art production, art sched- 
ules, specifications and further produc- 
tion information. 

With the project initiation form 
completed, the accountant handling the 
advertising budgetary control function 
now has adequate information to en- 
able him to ear-mark funds for this 
particular project on the control card 
of the respective production line. He 
learns from the budget information 
on the project initiation form the es- 
timated total cost of the project. This 
amount is recorded on the control card 
in the column, “Funds released.’’ This 
released amount is then deducted from 
the original budgeted figure shown in 
the upper right-hand column of the 
card marked ‘‘budget position or un- 
released balance’. 

As funds for each new job in this 
category are released during the year by 
means of subsequent project initiation 
forms, these funds are deducted, and 
the balance remaining in the right-hand 
column of the control card will show at 


all times the funds still available in 
Thus, by adding the 
funds remaining on each control card, 


this account. 
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an accurate balance of advertising 
money still on hand—and the purposes 
for which it is ear-marked—can be 
computed in a matter of minutes. 

The availability of this balance and 
the ease with which it can be com- 
puted are the key factors in providing 
the advertising manager with an up-to- 
the-minute record of the funds avail- 
able for his use. If a decision is made 
to spend more money in one category 
than originally budgeted, funds from 
one control card can be transferred 
to another or to a card for an entirely 
hew account that is established. 


The Job Description Card 


As funds are released from the con- 
trol card, a subsidiary Job Description 
Card (Exhibit 3) is started to show 
an accumulation of all the expenses in- 
curred in the course of completing a 
particular project. The amount of funds 
released is posted in the upper right- 
hand corner of the ledger card. Sepa- 
rate columns are available for pur- 
chase order numbers, dates of purchase 
orders, suppliers, description of items 
for which expenses are incurred, and 
columns for recording the following 
information: 

Estimated commitments 

Actual costs of: 

Artwork and photographs 
Engravings 

Composition, electros, printing 
Author's alterations 

Reprints 

Miscellaneous 








A copy of every order or contract 
placed with a supplier by the produc- 
tion section of the company’s advertis- 
ing, promotion and public relations 
function is routed daily to the budg- | 


etary control section. If the value of 





the purchase order is over $100, it is 
entered on the job description card 
and the cost, as estimated by the mem- 
ber of the production section who} 
placed the order, is posted in the col-| 
When | 


, , . “ 7 
the invoice is received, it is posted “ 


umn “estimated commitments’. 


the proper column and a line is drawn | 


through the estimated commitment. | 


If the amount of the purchase order is 
less than $100, no record is made on | 
the job description card until the in- 
voice is received. 

The most important advantage of | 


keeping a running cost record such as| 


this one is that up-to-date expenditures |: 


for any given project can be checked | 
at any time during its production. | 

As various advertising projects are | 
completed, the detailed job description | 
cards are totaled and the sum is en- 
tered on the control cards, with the 
entry under “budget position or un- 
released balance’’ adjusted accordingly. 


Job description cards for completed 
projects are closed out and placed in| 
a file. This file is used to compile a| 
monthly recapitulation of each com- 


pleted job. 
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Monthly Reports 


The monthly recapitulation report is set up under the following headings: 


Recapitulation of Project Initiations with Actual Expenditures 


Over or 


Amount Total (under) Art Production Commodity 


Name Jobno. released cost 


release cost cost manager 





This recapitulation provides the ac- 
(1) 
the jobs that have been completed, (2) 
the final costs of each job and (3) the 
effect of these costs on the budget 
In addition, the filed cards 
are valuable for analyzing the cost of 


countant with information on: 


balance. 


a given job and are a convenient refer- 
ence in building subsequent budgets, 
preparing forecasts, and estimating 
similar jobs. 


The Controller's Department 
Role in Advertising Budgetary 
Control 


Monthly tabulated listings of pur- 
chases made and other charges for 
product advertising furnished by the 
controller's department can be useful 
Natu- 
rally, this tabulation is in summary 


as an additional control tool. 


form and is generally not available 
until the tenth working day following 
the close of the previous month. It is 
the lateness of this report which limits 
its use in providing up-to-the-minute 


budgetary information. However, it 
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does provide a means for checking the 
entries which have been made to the 
project cost cards. For example, if an 
invoice is not posted to a project card 
due to an oversight, the card can be 
reconciled by checking the tabulation 
received from general ledger and then 
correctly posting the invoice. 


Information When Needed 
Through this flexible expense con- 
trol system, the advertising manager 
can be kept informed of his budget 
position at all times. He can also bal- 
ance overages in one account by mak- 
ing savings in another. On the other 
hand, if it becomes evident that major 
savings will be made in a number of 
accounts during the year, these sav- 
ings can be used either for additional 
projects within the budget period or 
But, 
most important, this relatively simple 


as a cost reduction contribution. 


method of recording expenditures gives 
the accountant in charge of advertising 
budgetary control a means by which 
he can, at any time, make a speedy 


accounting of uncommitted funds. 
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Should Vendor Code Numbers Be Assigned ? 


eee OBJECTIVE of Mr. Mitchell's 

article (“Vendor Code Numbers” 
by W. E. Mitchell, N.A.A. Bulletin, 
February 1960) is that of reducing 
office overhead and speeding up the 
processing of cash transactions in busi- 
ness. This is aa objective which all 
of us are greatly interested in. How- 
ever, there are certain pitfalls inherent 
in such an over-all system of vendor 
identification. 

It is true that most large companies 
have a volume of business which could, 
or does, substantiate a tabulating equip- 
ment installation. The article 
tioned the fact that probably 40,000 
of our major firms process either ac- 


men- 


counts receivable or accounts payable 
on automatic equipment. This is prob- 
ably a conservative estimate when we 
realize that many of these firms have 
several hundred locations also proc- 
essing such work on automatic equip- 
ment. In most instances, these large 
firms have each individual location set 
up as a separate business entity. There- 
fore, it is conceivable that six digits 
would be required for vendor identifi- 
cation rather than five digits as implied 
by the article. 

It would seem that such a system 
would impose difficulties upon smaller 





by R. P. DAVIS* 


companies that may have data process- 
ing equipment and likewise purchase 
material from one of the companies 
having a set vendor code. In other 
words, to follow through on the ex- 
ample in the article, companies would 
find in the 


same manner that payroll organiza- 


themselves encumbered 


tions are today with respect to social 
security number. That is to say that 
they would be forced to reserve six 
digits for every vendor even though 
they could satisfy their total require- 
ments by having only four digits re- 
served for vendor coding. (This would 
satisfy the listing of up to 9,999 
vendors.) The extra digits are solely 
needed in payment record cards and 
invoice document cards which are 
maintained as a permanent record by 
large and small companies. These pay- 
ment record cards usually have every 
available space accounted for under 
the current routines. In order to pro- 
vide for a six-digit vendor code, it 
would be necessary for some companies 
to employ a second data card for each 
invoice processed. 

As can be appreciated, it would 
often be necessary to assign a new ven- 
dor code number upon very short no- 


tice. This new vendor may or may 


* Manager-Accounts Payable at the Light Military Electronics Department, General 


Electric Company, Utica, N. Y. 
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not have been assigned a number by 
“headquarters” previously. A com- 
pany might have a rather large in- 
voice to pay to this vendor that may 
or may not have been covered by a 
This 
conceivably carry a substantial dis- 


purchase order. invoice could 
count. If such were the case, it would 
be very difficult to await payment of 
such an item pending the receipt of 
a vendor code number from a central 
headquarters, as proposed. The same 
would be true if the company were to 
start doing business with a new ven- 
dor. 
promptly, for the first purchase order. 


The coding would be required, 


Some companies have eliminated 
the page flipping described in Mr. Mit- 
chell’s article. They have done this 
by incorporating the vendors code 





number on each purchase order which 
This 


number can be maintained on punched 


is placed on a given vendor. 


cards within a purchasing organization 
and can be automatically entered on 
the purchase order at the time the 
order is created. The vendor is in- 
structed to include this number on his 
invoice as a part of his normal cus- 
(this 
purchase order number, part number, 


tomer reference data includes 
etc.). Therefore, the proper vendor 
code number appears on our invoices 
when they are received. 

My feeling, then, is that this type 
of item can best be controlled by in- 
dividual companies in their dealings 
with the various vendors rather than 
through the cumbersome ‘‘central head- 
quarters” approach. 


ee ee 
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Value Analysis Can Be Applied to Accounting 


_— ANALYsIS has been given a 
fair amount of attention over the 
past several years. My initial reaction 
was that it would not apply in the 
accounting field fot all industries. I 
still think there are some industries to 
which it is not especially relevant. 
However, after further thought and 
some discussion of the matter, I have 
come to the conclusion that it can be 
applied to the accounting department 
and related paperwork, regardless of 
the industry. As a method of applica- 
tion, the accountant should explore: 
Accuracy tolerance in accounting 
records and reports. 
Error tolerance in accounting 
mathematics. 
Value of the internal control sys- 
tem. 
Value of the accounting reports. 
Examining the first field, how much 
of our accuracy is necessary and what 
does it cost? For instance, in one an- 
nual task in many companies, that of 
physical inventory, how much time and 
effort is spent on items really not sig- 
nificant. In our company, we made a 
survey of our supplies and spare parts 
inventories and found that we could 
eliminate 85 percent of the quantities 
counted, 60 percent of the listing, and 
omit only 12 percent of the value. The 


by MARION H. SIMPSEN* 


value for this 12 percent was then es- 
timated, based on previous physical 
counts. The same application could be 
used on perpetual inventory records at 
a substantial saving in clerical work. 
In the second area, that of errors 
in accounting, how often do we rush 
to correct a procedure or method upon 
discovery of an error so “‘it will never 
happen again’? A careful study in 
such a matter may reveal the new 
error-proof procedure to be far more 
costly than occasional errors. Of course, 
the percentage of errors permitted de- 
pends on the particular area. In trans- 
actions involving customers, the per- 
centage of errors permitted should be 
low. However, even in customer trans- 
actions, it is doubtful if we gain full 
value received in attempting to guard 
against every possibility of error. It 
has been my observation that custo- 
mer goodwill depends on the speed 
and manner in which corrections and 
adjustments are made and that an 
occasional error will not endanger it. 
Reviewing internal control meas- 
ures, the thought occurs that in some 
instances accountants may have be- 
come over-zealous as a result of the 
publicity given to discoveries of em- 
bezzlement, the promotional efforts of 
office equipment firms and the inherent 


* Controller, The Fox Paper Co., Cincinnati, Ohio. 
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desire for perfection in internal con- 
trol. Therefore, internal control meas- 
ures are set up to guard against every 
remote possibility of loss, without an- 
alysis of the value received. There is a 
moral issue involved, but the possibili- 
ties and extent of loss should be 
weighed against the cost of the con- 
trol measures. Often, it is found that 
it is less costly to allow for some loss, 

e., to “take the calculated risk.”’ 

Accounting reports, the last field 
mentioned above, offers a very good 
opportunity for value analysis. First, 
is the cost of the source material too 
high because it is too detailed? For 
instance, in labor cost analysis, will 
not the use of an average hourly rate 
by department give the same value in 
the report as the detailed extension of 
each workman's hours by his particular 
rate? Second, examine the detail in- 
cluded in the report. Does it all con- 
tribute to the value of the report or 
are some figures inserted merely “to 





make it balance’? Third, is the report 
of value to management? This is a dif- 


ficult question to answer but, neverthe- 
less, must be asked frequently. Reports 
often outlive their usefulness, manage- 
ment personnel changes may affect the 
value of a report and, in a number of 
other ways, reports lose their value. 
However, it must be kept in mind that 
the value of management reports can- 
not be measured in the precise way that 
the bank 
mined. Reports often give an execu- 


account balance is deter- 
tive information used in making deci- 
sions without his even being aware of 
it. 

In an article of this brevity, the pros 
and cons of the extent to which value 
analysis can be put to work in account- 
ing cannot be fully covered but it is 
possible to conclude that accountants 
can definitely use value analysis in 
the accounting department by balancing 


costs against value produced or added. 


+. —nbe me eC 
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Beyond these Covers 


Books 


Profit Planning and Control 


Natsonal Association of Bank Auditors and 
Controllers, 38 South Dearborn Street, Chi- 
cago, Illinois, Paper Bound, 1959, 80 pp. 


Devoted to formulation of policy, whether 
investment, deposit or expense, on the as- 
certainable this 
bines some of the features of discussions of 
organization, accounting and planning pro- 
cedure for banks. It concludes with chap- 


ters on control of performance and on sum- 


facts, presentation com- 


marization of the tools of planning such as 
cost accounting and production standards. 


Principles of Audit Surveillance 


Harvey Cardwell, D. Van Nostrand Co., 120 

Alexander Street, Princeton, New Jersey, 

1960, 465 pp., $9. 
It is the purpose of this book, as indicated 
in its preface, to fill “a need for a major 
treatise on embezzlement.’’ Manipulations 
of all types are discussed and analyzed. 
Provocative chapter titles in development 
of the subject include “inside conversion of 
checks and conversions of merchandise,” 
“working paper application of the manipu- 
lation equation” and “the use of disasso- 
ciation in concealment.” The concluding 
section of the book treats of related audit 
practice and includes consideration of “oral 


inquiry” and “scrutiny of handwriting.” 


Work Improvement 


Guy C. Close, Jr., John Wiley & Sons, Inc., 
440 Fourth Avenue, New York 16, N. Y., 
1960, 388 pp., $7.75. 


This is a comprehensive textbook covering 
areas and methods of doing more with less 
in the wide-ranging fields of industrial ac- 
The tied 
objectives of management and interests of 


tivity. entire endeavor is into 
people at work. The accountant will note 
place given, part way of the book, to ‘The 
Cost Picture,” which approaches the scope 


of a capsule text on the topic, 
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Changing Dimensions of Office 
Management 


1515 
Paper 


Association, 
m ws 


American Management 
Broadway, New York 36, 
Bound, 1960, 159 pb., $3.75. 


A product of A.M.A.’s 1959 office manage- 
ment conference and designated as Manage- 
ment Report No. 41, this collection of ad- 
dresses reviews “technical and managerial 
trends in administrative operations.” Of the 
titles which comprise the volume, “Plan- 
ning and Organizing for Totally Integrated 
Data Processing,” “Improving Business In- 
formation Systems Through Planning and 
Centralization” and “Installing and Con- 
trolling Systems and Procedures Effectively” 
are among those more pertinent to inter- 


ests of accountants. 


Exponentially Distributed Random 
Numbers 


Clark and Holz, Operations Research Office, 
Johns Hopkins Press, Homewood, Baltimore 
18, Maryland, Paper Bound, 1960, 249 pp., 
$6.50. 


For those acquainted with the process of 
Statistical sampling, this volume presents 
100,000 random numbers generated and 
tested", developed for a “Monte Carlo an- 
alysis involving equipment’ and including 
of subsets of (the) random 
numbers.” They are intended to help the 
“survey statistician who uses simple ran- 


“statistics 


dom sampling as a last resort because he 
hopes to reduce costs or sampling errors 
by some such technique as stratified sam- 


pling.” 


Maintaining the Product Portfolio 


American Management Association, 1515 
Broadway, Times Square, New York 36, N.Y. 


Designated as A.M.A. Management Re- 
port No. 42 and subtitled, ‘The Commer- 
cial Development Concept,” this group of 
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eight separately authored papers relates to 
what the foreword describes as ‘“The tough- 
est task facing business managers during 
the 1950's,” identified as “the 
integrating of new technology and chang- 


which is 


ing business patterns in a way that cap- 
italizes on profit potentials.” A background 
book as related to accounting, it sets sights 
on problems ahead in product line plan- 
ning and execution. 


Teaching Bookkeeping and 
Accounting 


Vernon A. Musselman and J]. Marshall Hanna, 
Gregg Publishing Division, McGraw-Hill Book 


Co., 330 West 42nd Street, New York 36, 
New York, 1960, 376 pp., $6. 
Noting prefactorily that ‘“‘career opportu- 


nities in bookkeeping and accounting are 
better than ever,” the authors of this text 
have provided a thorough coverage of tech- 
niques available to help the bookkeeping 
teacher in step-by-step imparting of know- 
ledge of the mechanics and processes of 
the art. Illustrations in the volume are 
numerous, e.g., closing worksheet chalked 
on a blackboard, as are appendices, among 
them a sample first lesson in bookkeeping. 


Financial Planning for Greater 
Profits 


American Management Association, 1515 Broad- 

way, Times Square, New York 36, N. Y., 

1960, Paper Bound, 152 pp., $3.75. 
Subtitled “Objectives, Techniques and Com- 
pany Practices,” this gathering together of 


separately-authored papers stresses long- 
range planning tied closely to intelligently 
devised financial and budgetary controls. 
The final paper, ‘Long Range Planning and 
the Capital Appropriations Program’, is 
co-authored by William G. Livingston, a 
Bulletin author on related topics. The book 


is A.M.A. Management Report No. 44. 


Accounting Principles and Control 


Lawrence L. Vance, Holt, Rinehart & Win 
ston, 383 Madison Avenue, New York 17, 
New York, 1960, 681 pp., $7.50. 


A first-year text, this volume is written to 
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present-day emphases and includes sections 
on company financial and branch control as 
well as on manufacturing cost control. It 
closes with a section on ‘Special Statements 
and and In- 


Analysis for Management 


vestors’’. 


The Variable Annuity 


Cedric V. Fricke, Bureau of Business, Research, 
School of Business Administration, University 
of Michigan, Ann Arbor, Michigan, 1959, 
OO pp., $4. 


Subtitled, “Its impact on the saving-invest- 
ment market,’ this study (Michigan Busi- 
ness Studies, Volume XIV, No. 4) deals 
with the nature and management of a new 
form of investment, particularly the invest- 
There 
is also a look ahead at the probable future 


ment of funds which it represents. 


demand for variable annuities. 


Accounting for Stock Options 


Daniel L. Sweeney, Bureau of Business Re- 
search, School of Business Administration, 
University of Michigan, Ann Arbor, Mich., 


1960, 228 pp., $5. 
Intended ‘“‘to establish a logical and realis- 
tic concept of the executive stock option 
arrangement from which an acceptable ac- 
counting procedure could be devised to 
portray correctly the impact of the agree- 
ment on the corporate entity’, this study, 
identified as Michigan Business Studies Vol. 
XIV, No. 5, 


ment, and compensation value of options. 


covers provisions, tax treat- 


Corporate Records Retention Vol. 3 


Robert B. Whelan, Controllers Institute Re- 
search Foundation, 2 Park Avenue, New York 
16, New York, 1960, 1022 pp., $10. 


Subtitled, “A guide to the Requirements of 
State Governments of the U.S.,” this vol- 
ume is the third of a group in the area of 
records retention. The first, issued in 1958, 
dealt Federal 
ments; the second, 
with Canadian Federal and Provincial Re- 
quirements. The Controllers Institute also 
issued in 1957 a volume of “Case Studies 


Government require- 


1959, dealt 


with 


issued in 


in Records Retention and Control’. 
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